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. PROBLEM. TO BE SOLVED: To accurately obtain each color. toner 
consumption with a simple constitution as for a color laser printer. 
SOLUTION: A printing dot having a gradation value of >1 is 
outputted by a 1 st comparison circuit 2, and a printing dot having a 
gradation value of >48 is outputted by a 2nd comparison circuit 3. A 
count value 1 is outputted to a 1st counter 5 by a dot arrangement 
pattern discrimination circuit 12 whenever the printing dot having 
the gradation value of >48 is detected, and a count value 1 is 
outputted to a 2nd counter 13 whenever the generation of three 
continuous dots is detected, and a count value 1 is outputted to a 
3rd counter 7 whenever an isolated dot is detected, and a count 
value 1 is outputted to a 4th counter 8 whenever the printing dot 
having the gradation value of >1 is detected. When the count value 
1 is separately outputted to the 1st counter 5, the 2nd counter 13, 
the 3rd counter 7 and the 4th counter 8 by the discrimination 
circuit 12. an operation of counting up by one is performed by each 
counter. The toner consumption is calculated by using a prescribed 
expression by a calculation circuit 14 based on the counted values 
given from the 1 st to 4th counters. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, ^**^ shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A toner consumption detection method which divides a printing dot train into three patterns, an isolated 
dot. 2 continuation dot, and a mean value dot. carries out counting of the number of an isolated dot, a count of 
generating of 2 continuation dot, and the number of a mean value dot about an image of each color printed at a 
period of a predetermined unit, and is characterized by calculating consumption of a toner of each color recorded on 
a record form based on those enumerated data. 

[Claim 2] A printing dot train about an image of each color printed at a period of a predetermined unit An isolated 
dot, It divides into four patterns of 2 continuation dot, 3 continuation dot, and a mean value dot. A toner 
consumption detection method which carries out counting of the number of an isolated dot a count of generating of 
2 continuation dot, a count of generating of 3 continuation dot and the number of a mean value dot, and is 
characterized by calculating consumption of a toner of each color recorded on a record form based on those 
enumerated data. 

[Claim 3] Toner consumption detection equipment characterized by providing the following. The 1st comparison 
circuit which compares the 1st threshold with a value of a printing dot The 2nd comparison circuit which compares 
the 2nd larger threshold than the 1st threshold with a value of a printing dot An operation means to calculate 
consumption of a toner of each color which divided a printing dot train into three patterns, an isolated dot, 2 
continuation dot, and a mean value dot, carried out counting of the number of an isolated dot, a count of generating 
of 2 continuation dot, and the number of a mean value dot based on an output of the 1st comparison circuit and the 
2nd comparison circuit, and was recorded on a record form based on those enumerated data 
[Claim 4] Toner consumption detection equipment characterized by providing the following. The 1st comparison 
circuit which compares the 1st threshold with a value of a printing dot The 2nd comparison circuit which compares 
the 2nd larger threshold than the 1st threshold with a value of a printing dot An operation means to calculate 
consumption of a toner of each color which divided a printing dot train into three patterns of an isolated dot 2 
continuation dot, 3 continuation dot, and a mean value dot, carried out counting of the number of an isolated dot, a 
count of generating of 2 continuation dot a count of generating of 3 continuation dot and the number of a mean 
value dot based on an output of the 1st comparison circuit and the 2nd comparison circuit, and was recorded on a 
record form based on those enumerated data 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is. not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the method and equipment which calculate 
the consumption of the toner of each color with a sufficient precision with an easy configuration in color picture 
formation equipments, such as a color laser beam printer which forms an electrostatic latent image in a photo 
conductor by the light beam modulated with print data, and the color toner which is a record material is made to 
stick to this electrostatic latent image electrostatic, and forms an image in a record form. 
[0002] 

[Description of the Prior Art] In the equipment which performs color picture formation using color toners, such as a 
color laser beam printer, it is requested to the user that the consumption or the residue of a toner of yellow (Y), a 
Magenta (M), cyanogen (C), and black (K) is shown. [ of each color ] For that purpose, although the toner of each 
color needs to detect which was consumed every whenever it performs color picture formation In color picture 
formation equipment in recent years, many gradation, i.e., 1 printing dot, is made for each dot (this is called a 
printing dot) actually printed by the record form with two or more bit configuration. Moreover, the value of a printing 
dot. Since the relation with the amount of toners consumed is nonlinear, it is made very difficult to detect the toner 
consumption of each color of C. M, Y, and K which are consumed when color picture formation is performed. 
[0003] Although it is known well that the value of a printing dot and the relation of toner consumption are nonlinear, 
the following occurs, for example. Although it is common that the Pulse-Density-Modulation (PWM) method which 
generates the pulse which has the width of face according to the value of a printing dot as a pulse modulation 
method, and controls the luminescence time amount of a laser beam by current color picture formation equipment is 
adopted It is known that the relation between the width of face of the pulse outputted from the laser luminescence 
time amount, i.e., PWM circuit, when printing only the printing dot of a piece and the amount of toners consumed by 
the printed dot comes to be shown as the continuous line of a schematic diagram 7 . Since laser luminescence time 
amount responds to the value of a printing dot, it can be said that the above thing means that the relation between 
the value of a printing dot and toner consumption is nonlinear. 

[0004] However, the relation shown as the continuous line of drawing 7 always is not realized. For example, though 
the toner consumption when printing only one printing dot of a certain value independently is Xmg, the amount of - 
toners required for printing the printing dot concerned depending on the value of the printing dot adjoined before 
and behind the printing dot concerned differs from Xmg. Thus, also when printing only one printing dot 
independently, the value of a printing dot and the relation of the amount of consumption toners are nonlinear, and 
the amount of toners consumed when printing the printing dot concerned further also with the value of the printing 
dot adjoined before and behind that has a very complicated phenomenon [ say / change ]. 

[0005] This invention was made in view of the above situations, and also in the color picture formation equipment 
whose 1 printing dot is two or more bit configuration, it is an easy configuration and it aims at offering the toner 
consumption detection method and equipment which it is moreover accurate and can detect the consumption of the 
toner of each color of C, M, Y, and K. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the 1st toner consumption 
detection method concerning this invention About an image of each color printed like at a period of a predetermined 
unit according to claim 1 A printing dot train is divided into three patterns, an isolated dot, 2 continuation dot. and a 
mean value dot, counting of the number of an isolated dot. a count of generating of 2 continuation dot. and the 
number of a mean value dot is carried out. and it is characterized by calculating consumption of a toner of each 
color recorded on a record form based on those enumerated data. Moreover, the 2nd toner consumption detection 
method concerning this invention About an image of each color printed like at a period of a predetermined unit 
according to claim 2 A printing dot train is divided into four patterns, an isolated dot, 2 continuation dot, 3 
continuation dot, and a mean value dot. Counting of the number of an isolated dot, a count of generating of 2 
continuation dot, a count of generating of 3 continuation dot, and the number of a mean value dot is carried out, and 
it is characterized by calculating consumption of a toner of each color recorded on a record form based on those 
enumerated data. The 1st toner consumption detection equipment concerning this invention The 1st comparison 
circuit according to claim 3 which compares the 1st threshold with a value of a printing dot like. The 2nd comparison 
circuit which compares the 2nd larger threshold than the 1st threshold with a value of a printing dot. It is based on 
an output of the 1st comparison circuit and the 2nd comparison circuit A printing dot train An isolated dot. It 
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divides into three patterns of 2 continuation dot and a mean value dot, counting of the number of an isolated dot, a 
count of generating of 2 continuation dot. and the number of a mean value dot is carried out, and it is characterized 
by having an operation rpeans to calculate consumption of a toner of each color recorded on a record form based on 
those enumerated data. Moreover, the 2nd toner consumption detection equipment concerning this invention The 
1st comparison circuit according to claim 4 which compares the 1st threshold with a value of a printing dot like. The 
2nd comparison circuit which compares the 2nd larger threshold than the 1st threshold with a value of a printing 
dot. It is based on an output of the 1st comparison circuit and the 2nd comparison circuit. A printing dot train An 
isolated dot. It divides into three patterns, 2 continuation dot, 3 continuation dot, and a mean value dot. Counting of 
the number of an isolated dot, a count of generating of 2 continuation dot, a count of generating of 3 continuation 
dot. and the number of a mean value dot is carried out. and it is characterized by having an operation means to 
calculate consumption of a toner of each color recorded on a record form based on those enumerated data. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of invention is explained, referring to a 
drawing. By the way, since the relation between the value of a printing dot and the amount of consumption toners is 
nonlinear as mentioned above, it will become difficult for it to detect toner consumption paying attention to the 
value of a printing dot. Then, this invention person found out two methods of the printing dot train to input being the 
array of the printing dot of what kind of value without paying attention to value itself of each printing dot, or 
detecting toner consumption paying attention to the pattern of the array as a result of various experiments. The 1 st 
method is a fundamental method and the 2nd method is amelioration of the 1st method. In addition, an experimental 
result is shown later. 

[0008] [the 1st toner consumption detection method] — the 1st method is explained first. It sets to this method 
and they are two thresholds Vthi and Vth2 to the value of a printing dot. It sets and the pattern division of the 
array pattern of a printing dot train is carried out at three kinds. The 1st threshold Vthi It is for distinguishing and 
sets to Vth 1=1 whether to be that to which a printing dot consumes a toner with the gradation value of a printing 
dot. The 2nd threshold Vth2 Although it is for distinguishing whether a gradation value is above to some extent and 
can set suitably by the bit pattern of a printing dot, when 1 printing dots are 6 bit patterns, it is checked by 
experiment that it is good to be referred to as about 2= 48 Vth with the gradation value of a printing dot. About this, 
the example of a comparison is shown later. In fact, when 1 printing dots are 6 bit patterns, as P shows Vth 2= 48 in 
drawing 7 , supporting the gradation value near [ with the longer laser luminescence time amount in the graph which 
shows the relation between laser luminescence time amount and toner consumption ] the point of Inflection Is 
checked. 

[0009] And the pattern division of the pattern of the array of a printing dot train is carried out at the following three 
kinds. 

** Isolated dot — Printing dot both whose gradation values of the printing dot before and behind that it is the 
printing dot whose gradation value is beyond the 2nd threshold, and are under the 2nd threshold. Such a printing dot 
is called an isolated dot 

2 continuation dot — When two printing dots whose gradation values are beyond the 2nd threshold continue. 
This case is called 2 continuation dot 

^ Mean value dot — Printing dot whose gradation value is under the 2nd threshold above the 1st threshold. Such a 
printing dot is defined as a mean value dot. 

[0010] thus, carrying out a pattern division — an outline — It Is as follows. The printing dot whose value Is beyond 
the 2nd threshold differs in toner consumption clearly from a mean value dot so that he can understand easily also 
from drawing 7 . Then, the validity of a value dividing into the thing beyond the 2nd threshold and the mean value 
dot below it first is clear. Next, about distinguishing an isolated dot and 2 continuation dot. it is as follows. For 
example, suppose that it turns out about a certain color that the toner consumption when printing only one printing 
dot of the maximum gradation independently is Xmg. Supposing it prints 2 dots of printing dots of the maximum 
gradation continuously at this time, it is known that the consumption of the toner of the color concerned at this 
time will increase more than that Instead of twice of Xmg a little. According to such a situation, even If a value Is a 
printing dot beyond the 2nd threshold, the pattern division of the case where two cases where It Is isolated are 
followed is carried out 

[001 1] And C of the image printed at the period of an unit with proper 1-page unit or job unit etc., For every image 
of each color of M, Y, and K, carry out counting of the number of an isolated dot, the count of generating of 2 
continuation dot, and the number of a mean value dot and each of the three enumerated data is received. Carry out 
the multiplication of the coefficient of weighting to each pattern, and these three values are added. By carrying out 
the multiplication of the coeffrcient according to the color of a toner to the aggregate value, the consumption of the 
toner of each color recorded on the record form is calculated, the amount of offset is applied to It and the total 
amount of toners of each color then consumed is calculated. 

[0012] Here, the amount of offset is the amount of toners consumed regardless of the exposure time by the laser 
beam, and it is characteristic characteristic value for every color picture formation equipment That Is, if a photo 
conductor is cleaned also when a pure white image is printed, it is known that some toners will be discharged. This 
is the amount of offset Since this amount of offset changes with colors, the amount of offset is measured about the 
toner of each color of C, M, Y. and K, respectively. 

[0013] Specifically, it is as follows. Now, the toner consumption of each color shall be detected per 1 page. 
Moreover, the process of color picture formation shall be performed in order of C. M, Y, and K. 
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[0014] In this case, counting of the number of an isolated dot, the count of generating of 2 continuation dot, and the 
number of a mean value dot is first carried out about the printing dot of the image of C color which carries out a 
sequential input For example, it carries out to it seeming that the printing dot train of the image of C color shows 
now drawing 1 (a). In drawing 1 (a), 1 printing dot presupposes that it is 64 gradation in 6 bit patterns, and is taken 
as the 1st threshold Vth 1= 1 and the 2nd threshold Vth 2= 48. And a rectangle shows each printing dot and the 
numeric value in a rectangle shows the gradation value of each printing dot. Moreover, in drawing 1 (a), the number 
of 1-14 Is attached to the printing dot for convenience. 

[0015] Now, in drawing 1 (a), since it is beyond the 2nd threshold since the gradation value of the 2nd printing dot is 
60, and both the gradation values of the printing dot before and behind that are under the 2nd threshold in 40 and 
20, the 2nd printing dot is an isolated dot. The 13th printing dot is an isolated dot similarly. The black dot of the 
column of the isolated dot of drawing 1 (b) shows this. 

[001 6] Moreover, the gradation value of the 6th printing dot is beyond the 2nd threshold, and the gradation value of 
the 7th following printing dot is also beyond the 2nd threshold. Therefore, since the printing dot beyond the 2nd 
threshold is following [ the gradation value ] the 6th and the 7th, 2 continuation dot has occurred once here. It 
shows this that the black dot is attached to the part of the 7th printing dot of the column of 2 continuation dot of 
drawing 1 (b). Similarly, since both the gradation values of the 7th and the 8th printing dot are beyond the 2nd 
threshold, 2 continuation dot has occurred once also here. It shows this that the black dot is attached to the part of 
the 8th printing dot of the column of 2 continuation dot of drawing 1 (b). It is the same as that of the following. 
Moreover, the black dot of the column of the mean value dot of drawing 1 (b) comes to show a mean value dot by 
the above-mentioned definition. Therefore, in the case of drawing 1 (a), the enumerated data of the number of 4 and 
a mean value dot are set [ the enumerated data of the number of an isolated dot ] to 6 by the enumerated data of 
the count of generating of 2 and 2 continuation dot 

[001 7] And the multiplication of the weighting coefficient to each pattern is carried out to each of these three 
enumerated data, and those three values are added to it. And the multiplication of the coefficient of the toner of C 
color is further carried out to the aggregate value, the amount of offset is further applied to the multiplication value, 
and the amount of toners of C color then consumed is calculated. Therefore, the consumption of 1 concerned page 
C color toner is a weighting coefficient [ as opposed to the pattern of k2 and a mean value dot for a weighting 
coefficient / as opposed to the pattern of k1 and 2 continuation dot for the weighting coefficient to the pattern of 
an isolated dot ] k3 It carries out and is Kc about the coefficient of the toner of C color. It carries out. C color toner 
consumption = Kc x{k1 x (enumerated data of the number of an isolated dot) 
+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 x(enumerated data of the number of mean value dot)) 
+ The amount of offset of C color toner — It is set to (1). 

[0018] Next, although the sequential Input of the printing dot of the image of M color is carried out, counting of the 
number of an isolated dot. the count of generating of 2 continuation dot, and the number of a mean value dot is 
similarly carried out to the printing dot of the Image of M color. And the multiplication of the predetermined 
coefficient is carried out to these three enumerated data, respectively, these three values are added, the amount of 
offset is further applied to the aggregate value, and the amount of toners of M color then consumed is calculated. 
Therefore, the consumption of 1 concerned page M color toner is Km about the coefficient of the toner of M color. 
If it carries out M color toner consumption = Km x{k1 x (enumerated data of the number of an Isolated dot) 
+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 x(enumerated data of the number of mean value dot)} 
+ The amount of offset of M color toner — It is set to (2). 

[0019] The same is said of the printing dot of the image of following and Y color, and the printing dot of the image of 
K color. Therefore, the consumption of 1 concerned page Y color toner and the consumption of K color toner are Kk 
about the coefficient of the toner of Ky and K color In the coefficient of the toner of Y color. It carries out and is 
each. Y color toner consumption = Ky x{k1 x (enumerated data of the number of an isolated dot) 
+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 x(enumerated data of the number of mean value dot)) 

+ The amount of offset of Y color toner — (3) K color toner consumption = Kk x{k1 x (enumerated data of the 
number of an isolated dot) 

+ k2 x (enumerated data of the count of generating of 2 continuation dot) 
+ k3 x(enumerated data of the number of mean value dot)) 
+ The amount of offset of K color toner — It is set to (4). 

[0020] In addition, the coefficient Ky of the weighting coefficient k1 to each above-mentioned pattern, k2. k3. and 
the toner of each color. Km, Kc, and Kk A value The amount of toners of each color which printed about various 
images and was then printed by the record form is surveyed. The surveyed amount of toners. What is necessary is 
just to set based on the relation between the number of the Isolated dot of the printing dot train of each color of 
the Image printed at that time, the count which 2 continuation dot generates, and the number of a mean value dot 
etc. 

[0021] Although the value of the weighting coefficient k1 to three patterns. k2, and k3 shall use the same value by 
the above-mentioned (1) - (4) formula, since a property changes with colors of a toner, the weighting coefficient to 
the pattern of an Isolated dot, the weighting coefficient to the pattern of 2 continuation dot. and the weighting 
coefficient to the pattern of a mean value dot may be changed by the color of a toner. Moreover. In the above- 
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mentioned explanation, although the 2nd threshold made all the same about C. M. Y, and K, it may be changed by the 
color. 

[0022] thus, vacious consumption of the toner of each color for which it asked can be boiled and used. For example, 
when the color picture formation equipment concerned is connected to the personal computer, the calculated toner 
consumption is passed to a personal computer, toner consumption is integrated and memorized by the personal 
computer side, and it can display as a bar graph at the time of printing. 

[0023] Since it is above, by this toner consumption detection method The pattern of the printing dot train of each 
color of a printing image An isolated dot. 2 continuation dot. It divides into three kinds of mean value dots. The 
number of an isolated dot, the count of generating of 2 continuation dot. Carry out counting of the number of a 
mean value dot, and carry out the multiplication of the weighting coefRcient to each pattern to these three 
enumerated data, and it is added to them. The multiplication of the coefficient according to the color of a toner is 
carried out to the aggregate value, and since what is necessary is Just to perform processing in which the amount of 
offset is added to the multiplication value, it is realizable with an easy configuration so that it may mention later. 
Moreover, since this toner consumption detection method detects toner consumption based on a printing dot train, 
it is not based on the pulse modulation method which generates the pulse for driving a laser beam, but can be 
applied also to the equipment which uses a Pulse~Amplitude-Modulation (Pulse Amplitude Modulation) method also 
for the equipment using PWM, or the equipment of the hybrid configuration which combined PWM and Pulse 
Amplitude Modulation. 

[0024] One operation gestalt of [the toner consumption detection equipment which adopted the 1st toner 
consumption detection method], next the toner consumption detection equipment which detects toner consumption 
by the toner consumption detection method mentioned above is explained. In addition, 1 printing dot presupposes 
that they are 6 bit patterns here. 

[0025] Drawing 2 is drawing showing the partial block diagram of 1 operation gestalt at the time of applying toner 
consumption detection equipment to a color laser beam printer. 1 — toner consumption detection equipment and 2 
— the 1st comparison circuit and 3 — the 2nd comparison circuit and 4 — a dot array pattern distinction circuit (a 
distinction circuit is only called hereafter) and 5 — in the 1st counter and 6, the 4th counter and 9 show an 
arithmetic circuit and, as for the 2nd counter and 7, 10 shows a pulse modulation circuit, as for the 3rd counter and 
8. In addition, a color laser beam printer presupposes that it is the thing of the type with which the development 
counter of four colors of C, M, Y, and K has been arranged around one photo conductor here. In this type of color 
laser beam printer, it is common knowledge to form the electrostatic latent image of four colors of C, M, Y, and K in 
one photo conductor by one laser beam. Moreover, the configuration of this type of the whole color laser beam 
printer is common knowledge, and since it moreover is not the essence of this invention, in drawing 2 , the graphic 
display is omitted about the photo conductor or the development counter. 

[0026] Hereafter, each part shown in drawing 2 is explained. The 1st comparison circuit 2 is the value and the 1st 
threshold Vthi of a printing dot to input. It compares, the printing dot which has a value beyond the 1st threshold is 
outputted to the distinction circuit 4, and it is this 1st threshold Vthi. It is 1 in a gradation value. 
[0027] The 2nd comparison circuit 3 is the value and the 2nd threshold Vth2 of a printing dot to input. It compares, 
the printing dot which has a value beyond the 2nd threshold is outputted to the distinction circuit 4, and it is the 
2nd threshold Vth2 here. It is referred to as 48 with a gradation value. 

[0028] The distinction circuit 4 is based on the train of the value of the printing dot by which a sequential input is 
carried out from the 1st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot Is 
beyond the 1st threshold and the value of a printing dot is beyond the 2nd threshold, It is what distinguishes the 
case where it is four in the case of being an isolated dot when 2 continuation dot has occurred. Whenever a 
gradation value detects the printing dot beyond the 2nd threshold, 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 2 continuation dot occurred, 1 is outputted to the 2nd counter 6 every, whenever it 
detects an isolated dot 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value is beyond the 1 st threshold. 1 is outputted to the 4th counter 8 every. Therefore, about 48 or more 
printing dots whose gradation values are the 2nd threshold, 1 will be outputted to both the 1 st counter 5 and the 
4th counter 8 at least in this case. 

[0029] The 1st counter 5, the 2nd counter 6, the 3rd counter 7, and the 4th counter 8 will perform actuation which 
counts up only 1, respectively, if the distinction circuits 4-1 are outputted. In addition, a control signal is notified to 
these four counters from the control section which manages processing of the color picture formation which is not 
illustrated, respectively. There are a start signal which notifies transfer initiation of a printing dot and an end signal 
which notifies transfer termination of a printing dot in this control signal. And if a start signal is received, these four 
counters will start counting of the output from the distinction circuit 4, and will pass signal and enumerated 

data to an arithmetic circuit 9, and will clear enumerated data. Supposing there is an array of a printing dot as 
followed, for example, shown in drawing 1 (a), the distinction circuit 4 As the black dot of the column of the 1 st 
counter of drawing 1 (c) shows to the 1st counter 5, the enumerated data in the 1st counter 5 in the period of the 
printing dot train which will output 1, respectively at the time of the 2nd, the 6-10th, and the 13th printing dot 
therefore is shown in drawing 1 (a) are set to 7. The same is said of the 2nd counter 6 - the 4th counter 8. 
[0030] A control signal is notified to an arithmetic circuit 9 from the control section which manages processing of 
the color picture formation which is not illustrated. There are a chrominance signal which shows of which color the 
process performed now is a thing, a start signal which notifies transfer initiation of a printing dot and an end signal 
which notifies transfer termination of a printing dot In this control signal. Therefore, although an arithmetic circuit 9 
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receives enumerated data from the 1st counter 5 - the 4th counter 8. the arithmetic circuit 9 recognizes whether 
the enumerated data received from each counters 5-8 are the things about the image of which color with the 
chrominance signal from a control section. 

[0031] And an arithmetic circuit 9 calculates the enumerated data of the number of an isolated dot, the enumerated 
data of the count of generating of 2 continuation dot. and the enumerated data of the number of a mean value dot 
based on carrier beam enumerated data from the 1st counter 5 - the 4th counter 8. The enumerated data of the 
number of an isolated dot are the enumerated data of the 3rd counter 7 itself. The enumerated data of the count of 
generating of 2 continuation dot are the enumerated data of the 2nd counter 6 itself. Moreover, the enumerated 
data of the number of a mean value dot can be calculated with the value which subtracted the enumerated data of 
the 1st counter 5 from the enumerated data of the 4th counter 8. 

[0032] And an arithmetic circuit 9 is the weighting coefficient [ as opposed to each pattern to the enumerated data 
of the enumerated data of the number of an isolated dot. the enumerated data of the count of generating of 2 
continuation dot, and the enumerated data of the number of a mean value dot ] k1, k2, and k3. Multiplication is 
carried out. These three values are added, the multiplication of the coefficient according to the color of a toner is 
further carried out to the aggregate value, the amount of offset according to the color of a toner is further added to 
it. and the toner consumption of the color concerned in this print is calculated. In addition, the weighting coefficient 
k1 to these three patterns, k2, and k3 A value, the coefficient Ky of the toner of each color, Km, Kc, and Kk The 
value and the amount of offset of each color are beforehand set as the arithmetic circuit 9. 

[0033] The pulse modulation circuit 10 may be the thing of the hybrid configuration which generates the pulse which 
drives a laser beam based on a printing dot, and combined them using Pulse Amplitude Modulation using PWM. 
[0034] Hereafter, although actuation is explained, the process of color picture formation shall be performed in order 
of C, M, Y, and K here. First, although the process of color picture formation of C is performed, a start signal is 
notified to the 1st counter 5 - the 4th counter 8 from a control section at this time, and the chrominance signal and 
start signal which show that it is color picture formation of C from a control section are notified to an arithmetic 
circuit 9. 

[0035] And a transfer of the printing dot of the image of C is started and this printing dot is inputted into the 1st 
comparison circuit 2, the 2nd comparison circuit 3, and the pulse modulation circuit 10. In the pulse modulation 
circuit 10. pulse modulation is performed based on the value of each printing dot, and the generated pulse is 
supplied to a laser actuator (not shown to drawing 2 ). 

[0036] Moreover, for the 1st comparison circuit 2. the value of the printing dot to Input Is the 1st threshold Vthl. 
The value of the printing dot which outputs the value of that printing dot to the distinction circuit 4. and inputs the 
2nd comparison circuit 3 in being above is the 2nd threshold Vth2. In being above, it performs actuation which 
outputs the value of this printing dot to the distinction circuit 4. 

[0037] And the distinction circuit 4 is based on the train of the value of the printing dot by which sequential supply 
is carried out from the 1 st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot is 
beyond the 1st threshold and the value of a printing dot Is beyond the 2nd threshold, It is what distinguishes the 
case where it is four in the case of being an isolated dot when 2 continuation dot has occurred. Whenever a 
gradation value detects the printing dot beyond the 2nd threshold. 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 2 continuation dot occurred, 1 is outputted to the 2nd counter 6 every, whenever it 
detects an Isolated dot. 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value is beyond the 1st threshold, actuation which outputs 1 to the 4th counter 8 every is performed. 
[0038] Whenever the distinction circuits 4-1 are outputted. the 1st counter 5 - the 4th counter 8 repeat the 
actuation counted up every, after receiving a start signal until it receives a signal, and the 1st counter 5 - the 4th 
counter 8 — and — if a signal is received — the enumerated data at that time — an arithmetic circuit 9 — passing 
— enumerated data — clearing — the following counting — actuation is stood by. 

[0039] If enumerated data are received from the 1st counter 5 - the 4th counter 8. since it recognizes that the 
enumerated data concerned are the enumerated data about the printing dot of the Image of C. an arithmetic circuit 
9 will calculate the consumption of C color toner at this time by the following formula. 
C color toner consumption = Kc x[k1 x (enumerated data of the 3rd counter) 
+ k2 X (enumerated data of the 2nd counter) 

+ k3 x(enumerated data of the enumerated-data-lst counter of 4th counter)} 

+ the amount of offset of C color toner — (5) — although the process of the image formation of M is started after 
doing in this way and completing the process of the image formation of C next, a start signal is notified to the 1 st 
counter 5 - the 4th counter 8 from a control section at this time, and the chrominance signal and start signal which 
show that it Is color picture formation of C from a control section are notified to an arithmetic circuit 9. 
[0040] And a transfer of the printing dot of the image of M is started and this printing dot is inputted into the 1st 
comparison circuit 2. the 2nd comparison circuit 3. and the pulse modulation circuit 10. In the pulse modulation 
circuit 10. pulse modulation is performed based on the value of each printing dot. and the generated pulse is 
supplied to a laser actuator. 

[0041] Moreover, for the 1st comparison circuit 2. the value of the printing dot to Input is the 1st threshold Vthl. 
The value of the printing dot which outputs the value of that printing dot to the distinction circuit 4, and inputs the 
2nd comparison circuit 3 in being above is the 2nd threshold Vth2. In being above, it performs actuation which 
outputs the value of this printing dot to the distinction circuit 4. 

[0042] And the distinction circuit 4 Is based on the train of the value of the printing dot by which sequential supply 



http://www4jpdljpo.go jp/cgi-bln/tran,web_cgi_ejje 



04/01/23 



6/11 ^— V 



is carried out from the 1st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot is 
beyond the 1st threshold and the value of a printing dot is beyond the 2nd threshold. It is what distinguishes the 
case where It 1^ four in ;the case of being an isolated dot when 2 continuation dot has occurred. Whenever a 
gradation value detects the printing dot beyond the 2nd threshold, 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 2 continuation dot occurred, 1 is outputted to the 2nd counter 6 every, whenever it 
detects an isolated dot 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value is beyond the 1st threshold, actuation which outputs 1 to the 4th counter 8 every is performed. 
[0043] Whenever the distinction circuits 4-1 are outputted, the 1st counter 5 - the 4th counter 8 repeat the 
actuation counted up every, after receiving a start signal until it receives a signal, and the 1st counter 5 - the 4th 
counter 8 — and — if a signal Is received — the enumerated data at that time — an arithmetic circuit 9 — passing. 
— enumerated data — clearing — the following counting — actuation is stood by. 

[0044] If enumerated data are received from the 1st counter 5 - the 4th counter 8, since it recognizes that the 
enumerated data concerned are the enumerated data about the printing dot of the image of M. an arithmetic circuit 
9 will calculate the consumption of M color toner at this time by the following formula. 
M color toner consumption = Km x{k1 x (enumerated data of the 3rd counter) 
+ k2 X (enumerated data of the 2nd counter) 

+ k3 x(enumerated data of the enumerated-data-lst counter of 4th counter)} 

+ The amount of offset of M color toner — (6) [0045] Next, although the process of the image formation of Y is 
performed, and the process of the image formation of K is performed continuously, the toner consumption of Y color 
and the toner consumption of K color are calculated similarly also at the time of these image formation processes. 
The consumption of Y color toner at this time and the consumption of K color toner are as follows respectively. 

[0046] ' • * 

Y color toner consumption = Ky x{k1 x (enumerated data of the 3rd counter) 
+ k2 X (enumerated data of the 2nd counter) 

+ k3 x(enumerated data of the enumerated-data-lst counter of 4th counter)) 

+ The amount of offset of Y color toner — (7) K color toner consumption = Kk x{k1 x (enumerated data of the 3rd 
counter) 

+ k2 X (enumerated data of the 2nd counter) 

+ k3 x(enumerated data of the enumerated-data-lst counter of 4th counter)} 

+ The amount of offset of K color toner — (8) [0047] In addition, although the operation of the toner consumption 
of each color is performed for every formation process of one color image in the above example since the case 
where the electrostatic latent image of four colors of C, M, Y, and K was applied to the color laser beam printer of 
the type formed in one photo conductor by one laser beam was explained In applying to the so-called tandem type 
equipped with four sets of a photo conductor and a development counter of thing Although it is also possible to 
calculate toner consumption per one print, of course since what is necessary is Just to form this toner consumption 
detection equipment in the system of four image formation processes. C, M, Y, and K, respectively It is also possible 
to calculate toner consumption in an unit with proper job unit or one-day unit etc. In that case, naturally It Is 
necessary to change suitably the gestalt of the control signal notified to four counters and an arithmetic circuit 9 
according to the unit which calculates toner consumption. 

[0048] The weighting coefficient [ as opposed to three patterns by the above-mentioned explanation ] k1. k2. and k3 
Although the value shall use the same value, since a property changes with colors of a toner, the weighting 
coefficient to the pattern of an Isolated dot, the weighting coefficient to the pattern of 2 continuation dot, and the 
weighting coefficient to the pattern of a mean value dot may be changed by the color of a toner. 
[0049] What is necessary Is just to give the data of the consumption of the toner of each color for which it asked In 
the arithmetic circuit 9 to a means to manage the processing which performs the display of toner consumption or a 
toner residue. In the printing screen of the personal computer which gives by this the image data printed on the 
color laser beam printer concerned, if it has the proper display function to the printer concerned itself possible 
[ displaying the consumption or the residue of a toner of each color with proper graphs, such as a bar graph ], it is 
possible to display the consumption or the residue of a toner of each color using the display function. 
[0050] Since it is above, according to this toner consumption detection equipment, the toner consumption of each 
color can be calculated with an easy configuration, and it is possible to apply to the thing using any pulse modulation 
methods moreover. 

[0051] The [2nd toner consumption detection method], next the 2nd amount detection method of toners are 
explained. In addition, about an isolated dot, 2 continuation dot. a mean value dot, the 1st threshold, and the 2nd 
threshold, It Is the same in having mentioned above. 

[0052] This 2nd method is amelioration of the 1st method mentioned above. By the 1st method, the pattern of the 
array of a printing dot train Although it classified into three kinds, an isolated dot. 2 continuation dot, and a mean 
value dot. and the consumption of the toner of each color was detected based on three enumerated data, the 
enumerated data of the number of an isolated dot, the enumerated data of the count of generating of 2 continuation 
dot. and the enumerated data of the number of a mean value dot He is trying to also distinguish 3 continuation dot 
by this 2nd method In addition to three kinds of above-mentioned patterns. Here, 3 continuation dot shall mean the 
case where three printing dots whose gradation values are beyond the 2nd threshold continue. 
[0053] To 2 continuation dot. in addition, also distinguishing 3 continuation dot By for example, three cases where 
two printing dots of the maximum gradation are continuing and the case where it is continuing Since the latter toner 
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consumption has the phenomenon of increasing more than it instead of 3/2 of the former toner consumption a little, 
it is because it is thought that toner consumption can be detected with a more sufficient precision by distinguishing 
2 continuation ^ot and ? continuation dot. 

[0054] Specifically, it is as follows. Now. the toner consumption of each color shall be detected per 1 page. 
Moreover, the process of color picture formation shall be performed in order of C. M. Y. and K. 
[0055] In this case, counting of the number of an isolated dot. the count of generating of 2 continuation dot. the 
count of generating of 3 continuation dot, and the number of a mean value dot is first carried out about the printing 
dot of the image of C color which carries out a sequential input For example, it carries out to it seeming that the 
printing dot train of the image of C color shows now drawing 3 (a). In addition, drawing 3 (a) is the same as drawing 1 
(a). 1 printing dots are 6 bit patterns, and are taken as the 1st threshold Vth 1=1 and the 2nd threshold Vth 2= 48 
also here. 

[0056] About an isolated dot, 2 continuation dot, and a mean value dot, it is the same in having explained by the 1st 
method. About 3 continuation dot, it is as follows. The gradation value of the 6th printing dot is beyond the 2nd 
threshold, and both the gradation values of the 7th and the 8th following printing dot are also beyond the 2nd 
threshold. Therefore, since the printing dot beyond the 2nd threshold is following [ the gradation value ] the 6th, the 
7th, and the 8th, 3 continuation dot has occurred once here. It shows this that the black dot is attached to the part 
of the 8th printing dot of the column of 3 continuation dot of drawing 3 (b). Similarly, since each gradation value of 
the 7th, the 8th, and the 9th printing dot is beyond the 2nd threshold, 3 continuation dot has occurred once also 
here. It shows this that the black dot is attached to the part of the 9th printing dot of the column of 3 continuation 
dot of drawing 3 (b). It is the same as that of the following. Therefore, in the case of drawing 3 (a), the enumerated 
data of the number of 3 and a mean value dot are set [ the enumerated data of the number of an isolated dot / the 
enumerated data of the count of generating of 2 and 2 continuation dot ] to 6 by the' enumerated data of the 'count" 
of generating of 4 and 3 continuation dot. 

[0057] And the multiplication of the weighting coefficient to each pattern is carried out to these four enumerated 
data, respectively, and those four values are added. And the multiplication of the coefficient of the toner of C color 
is further carried out to the aggregate value, the amount of offset is further applied to the multiplication value, and 
the amount of toners of C color then consumed is calculated. Therefore, the consumption of 1 concerned page C 
color toner A weighting coefficient [ as opposed to the pattern of k1 and 2 continuation dot for the weighting 
coefficient to the pattern of an isolated dot ] k2. It is a weighting coefficient [ as opposed to the pattern of k3 and a 
mean value dot for the weighting coefficient to the pattern of 3 continuation dot ] k4 It carries out and is Kc about 
the coefficient of the toner of C color. It carries out. C color toner consumption = Kc x{k1 x (enumerated data of 
the number of an isolated dot) 

+ k2 x (enumerated data of the count of generating of 2 continuation dot) 
+ k3 X (enumerated data of the count of generating of 3 continuation dot) 
+ k4 x(enumerated data of the number of mean value dot)} 
+ The amount of offset of C color toner — It is set to (9). 

[0058] Next, although the sequential input of the printing dot of the image of M color is carried out, counting of the 
number of an isolated dot, the count of generating of 2 continuation dot, the count of generating of 3 continuation 
dot, and the number of a mean value dot is similarly carried out to the printing dot of the image of M color. And the 
multiplication of the weighting coefficient to each pattern is carried out to these four enumerated data, respectively, 
and those four values are added, and — further — the aggregate value — the coefficient of the toner of M color — 
multiplication — carrying out — further — the multiplication value — the amount of offset — in addition, the 
amount of toners of M color then consumed is calculated. Therefore, the consumption of 1 concerned page C color 
toner is Km about the coefficient of the toner of M color. It carries out. M color toner consumption = Km x{k1 x 
(enumerated data of the number of an isolated dot) 

+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 X (enumerated data of the count of generating of 3 continuation dot) 
+ k4 x(enumerated data of the number of mean value dot)} 
+ The amount of offset of M color toner — It is set to (10). 

[0059] The same is said of the printing dot of the image of following and Y color, and the printing dot of the image of 
K color. Therefore, the consumption of 1 concerned page Y color toner and the consumption of K color toner are Kk 
about the coefficient of the toner of Ky and K color in the coefficient of the toner of Y color. It carries out and is 
each. Y color toner consumption = Ky x{k1 x (enumerated data of the number of an isolated dot) 
+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 X (enumerated data of the count of generating of 3 continuation dot) 
+ k4 x(enumerated data of the number of mean value dot)] 

+ The amount of offset of Y color toner — (1 1) K color toner consumption = Kk x{k1 x (enumerated data of the 
number of an isolated dot) 

+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 X (enumerated data of the count of generating of 3 continuation dot) 
+ k4 x(enumerated data of the number of mean value dot)} 
+ The amount of offset of K color toner — It is set to (12). 

[0060] In addition, the weighting coefficient k1 to each above-mentioned pattern, k2, k3. and k4 And the coefficient 
Ky of the toner of each color. Km, Kc, and Kk A value The amount of toners of each color which printed about 
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various images and was then printed by the record form is surveyed. The surveyed amount of toners, What is 
necessary is just to set based on the relation between the number of the isolated dot of the printing dot train of 
each color of t^e image, printed at that time, the count which 2 continuation dot generates, the count which 3 
continuation dot generates, and the number of a mean value dot etc. 

[0061] The weighting coefficient [ as opposed to four patterns at the above-mentioned (9) - (12) type ] k1. k2, and 
k3 and k4 Although the value shall use the same value A weighting coefficient [ as opposed to the pattern of an 
isolated dot by the color of a toner ] since a property changes with colors of a toner, The weighting coefficient to 
the pattern of 2 continuation dot, the weighting coefficient to the pattern of 3 continuation dot, and the weighting 
coefficient to the pattern of a mean value dot may be changed. Moreover, in the above-mentioned explanation, 
although the 2nd threshold made all the same about C, M, Y, and K, it may be changed by the color, in addition, as 
for various consumption of the toner of each color for which carried out in this way and it asked, it is same in having 
mentioned above that it can be alike and can use. 

[0062] Since it is above, by this toner consumption detection method The pattern of the printing dot train of each 
color of a printing image An isolated dot, 2 continuation dot, It divides into four kinds of 3 continuation dot and a 
mean value dot. The number of an isolated dot. Counting of the count of generating of 2 continuation dot, the count 
of generating of 3 continuation dot, and the number of a mean value dot is carried out. Since what is necessary is 
just to perform processing in which carry out the multiplication of the weighting coefficient to each pattern to these 
four enumerated data, and add it to them, and carry out the multiplication of the coefficient according to the color 
of a toner to the aggregate value, and the amount of offset is added to the multiplication value, it is realizable with 
an easy configuration so that it may mention later. Moreover, since this toner consumption detection method 
detects toner consumption based on a printing dot train, it is not based on the pulse modulation method which 
7 generates the pulse for driving a laser beam, but can be applied also to the equipment which uses a Pulse- 
Amplitude-Modulation (Pulse Amplitude Modulation) method also for the equipment using PWM, or the equipment of 
the hybrid configuration which combined PWM and Pulse Amplitude Modulation. 

[0063] One operation gestalt of [the toner consumption detection equipment which adopted the 2nd toner 
consumption detection method], next the toner consumption detection equipment which detects toner consumption 
by the 2nd toner consumption detection method mentioned above is explained. In addition, 1 printing dot 
presupposes that they are 6 bit patterns here. 

[0064] Drawing 4 is drawing showing the partial block diagram of 1 operation gestalt at the time of applying toner 
consumption detection equipment to a color laser beam printer. Although the configuration shown in drawing 4 is the 
same as that of what is shown in dravying 2 , a part of the actuation differs. In drawing 4 , in 1 1. a dot array pattern 
distinction circuit (a distinction circuit is only called hereafter) and 13 show the 2nd counter, and, as for toner 
consumption detection equipment and 12, 14 shows an arithmetic circuit. In addition, in drawing 4 , the explanation 
which attaches the same sign and overlaps about the same thing as what is shown in drawing 2 will be minimized. 
Moreover, although [ here / a color laser beam printer ] it is the thing of the type with which the development 
counter of four colors of C, M, Y, and K has been arranged around one photo conductor, the configuration of this 
type of the whole color laser beam printer is common knowledge, and since it moreover is not the essence of this 
invention, by drawing 4 , the graphic display is omitted about the photo conductor or the development counter. 
[0065] The distinction circuit 12 is based on the train of the value of the printing dot by which a sequential input is 
carried out from the 1st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot is 
beyond the 1st threshold and the value of a printing dot is beyond the 2nd threshold. It is what distinguishes the 
case where it is four in the case of being an isolated dot when 3 continuation dot has occurred. Whenever a 
gradation value detects the printing dot beyond the 2nd threshold, 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 3 continuation dot occurred. 1 is outputted to the 2nd counter 13 every, whenever it 
detects an isolated dot, 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value is beyond the 1st threshold, 1 is outputted to the 4th counter 8 every. 

[0066] The 1st counter 5, the 2nd counter 13, the 3rd counter 7, and the 4th counter 8 will perform actuation which 
counts up only 1, respectively, if the distinction circuits 12-1 are outputted. In addition, a control signal is notified to 
these four counters from the control section which manages processing of the color picture formation which is not 
illustrated, respectively. There are a start signal which notifies transfer initiation of a printing dot, and an end signal 
which notifies transfer termination of a printing dot in this control signal. And if a start signal is received, these four 
counters will start counting of the output from the distinction circuit 12, and will pass signal and enumerated 

data to an arithmetic circuit 14, and will clear enumerated data. Supposing there is an array of a printing dot as 
followed, for example, shown in drawing 3 (a), the distinction circuit 12 As the black dot of the column of the 1st 
counter of drawing 1 (c) shows to the 1st counter 5, the enumerated data in the 1st counter 5 in the period of the 
printing dot train which will output 1, respectively at the time of the 2nd, the 6-10th, and the 13th printing dot, 
therefore is shown in drawing 1 (a) are set to 7. The same is said of the 2nd counter 13, the 3rd counter 7, and the 
4th counter 8. 

[0067] A control signal is notified to an arithmetic circuit 14 from the control section which manages processing of 
the color picture formation which is not illustrated. There are a chrominance signal which shows of which color the 
process performed now is a thing, a start signal which notifies transfer initiation of a printing dot, and an end signal 
which notifies transfer termination of a printing dot in this control signal. Therefore, although an arithmetic circuit 14 
receives enumerated data from the 1st - the 4th counter, the arithmetic circuit 14 recognizes whether the 
enumerated data received from each counter are the things about the image of which color with the chrominance 
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signal from a control section. 

[0068] And an arithmetic circuit 14 calculates the enumerated data of the number of an isolated dot. the 
enumerated data of the, count of generating of 2 continuation dot the enumerated data of the count of generating of 
3 continuation dot and the enumerated data of the number of a mean value dot based on carrier beam enumerated 
data from the 1st counter - the 4th counter. The enumerated data of the number of an isolated dot are the 
enumerated data of the 3rd counter 7 itself. The enumerated data of the count of generating of 3 continuation dot 
are the enumerated data of the 2nd counter 13 itself. Moreover the enumerated data of the count of generating of 
2 continuation dot can be calculated with the value which subtracted the enumerated data of the 2nd counter, and 
the enumerated data of the 3rd counter from the enumerated data of the 1st counter 5. Furthermore, the 
enumerated data of the number of a mean value dot can be calculated with the value which subtracted the 
enumerated data of the 1st counter 5 from the enumerated data of the 4th counter 8. 

[0069] An arithmetic circuit 14 And enumerated data of the number of an isolated dot. enumerated data of the 
count of generating of 2 continuation dot, The weighting coefficient [ respectively as opposed to each pattern to 
four enumerated data of the enumerated data of the count of generating of 3 continuation dot, and the enumerated 
data of the number of a mean value dot ] k1, k2, k3, and k4 Multiplication is carried out. These four values are 
added, the multiplication of the coefficient according to the color of a toner is further carried out to the aggregate 
value, the amount of offset according to the color of a toner is further added to it and the toner consumption of the 
color concerned in this print is calculated. In addition, the weighting coefficient k1 to these four patterns, k2, k3, and 
k4 A value, the coefficient Ky of the toner of each color, Km, Kc, and Kk The value and the amount of offset of each 
color are beforehand set as the arithmetic circuit 14. 

[0070] Hereafter, although actuation is explained, the process of color picture formation shall be performed in order 
of C. M, Y, and K here. First, although the process of color picture formation of C is performed, a start signal is 
notified to the 1st counter 5 - the 4th counter 8 from a control section at this time, and the chrominance signal and 
start signal which show that it is color picture formation of C from a control section are notified to an arithmetic 
circuit 14. 

[0071] And a transfer of the printing dot of the image of C is started and this printing dot is inputted into the 1st 
comparison circuit 2, the 2nd comparison circuit 3, and the pulse modulation circuit 10. In the pulse modulation 
circuit 10. pulse modulation is performed based on the value of each printing dot, and the generated pulse is 
supplied to a laser actuator (not shown to drawing 4 ). 

[0072] Moreover, for the 1st comparison circuit 2, the value of the printing dot to input is the 1st threshold Vthl. 
The value of the printing dot which outputs the value of that printing dot to the distinction circuit 12, and inputs the 
2nd comparison circuit 3 in being above is the 2nd threshold Vth2. In being above, it performs actuation which 
outputs the value of this printing dot to the distinction circuit 12. 

[0073] And the distinction circuit 12 is based on the train of the value of the printing dot by which sequential supply 
is carried out from the 1 st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot is 
beyond the 1st threshold and the value of a printing dot is beyond the 2nd threshold. It is what distinguishes the 
case where it is four in the case of being an isolated dot when 3 continuation dot has occurred. Whenever a 
gradation value detects the printing dot beyond the 2nd threshold, 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 3 continuation dot occurred, 1 is outputted to the 2nd counter 13 every, whenever it 
detects an isolated dot 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value is beyond the 1 st threshold, actuation which outputs 1 to the 4th counter 8 every is performed. 
[0074] Whenever the distinction circuits 12-1 are outputted, the 1st counter 5 - the 4th counter 8 repeat the 
actuation counted up every, after receiving a start signal until it receives a signal, and the 1st counters - the 4th 
counter 8 — and — if a signal is received — the enumerated data at that time — an arithmetic circuit 14 — 
passing — enumerated data — clearing — the following counting — actuation is stood by. 

[0075] If enumerated data are received from the 1st counter 5 - the 4th counter 8. an arithmetic circuit 14 Since it 
recognizes that the enumerated data concerned are the enumerated data about the printing dot of the image of C 
They are [ enumerated data / of the 1st counter 5 ] the enumerated data of c3 and the 4th counter 8 about the 
enumerated data of c2 and the 3rd counter 7 in the enumerated data of c1 and the 2nd counter 13 c4 It carries out 
and the consumption of C color toner at this time is calculated by the following formula. 

C color toner consumption =Kcx{k1xc3+k2x(c1-c2-c3)+k3xc2 + The amount of offset of a k4x(c4-c1)}+C color toner 
— (13) Here k1 The weighting coefficient and k2 to the pattern of an isolated dot The weighting coefficient and k3 
to the pattern of 2 continuation dot The weighting coefficient and k4 to the pattern of 3 continuation dot It is a 
weighting coefficient to the pattern of a mean value dot. 

[0076] Thus, although image formation of M is performed, the process of the image formation of Y is performed to 
the degree and the process of the image formation of K is further performed to it after the process of the image 
formation of C is completed next an arithmetic circuit 14 calculates the toner consumption of M color, the toner 
consumption of Y color, and the toner consumption of K color by the following formula similarly also at the time of 
these image formation processes. 
[0077] 

M color toner consumption =Kmx{k1xc3+k2x(c1-c2-c3)+k3xc2 + The amount of offset of a k4x(c4-c1)}+M color 
toner — (14) Y color toner consumption =Kyx{k1 xc3+k2x(c1 -c2-c3)+k3xc2 + The amount of offset of a k4x(c4-c1)) 
+Y color toner — (15) K color toner consumption =Kkx{k1xc3+k2x(c1-c2-c3)+k3xc2 The amount of offset of a +k4x 
(c4-c1)}+K color toner — (16) [0078] The weighting coefficient [ as opposed to / as mentioned above / four 
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patterns ] k1, k2. k3, and k4 A value and the coefficient Ky of the toner of each color. Km. Kc, and Kk Although a 
value can be calculated by experiment When 1 printing dot considers as 6 bit patterns and the 2nd threshold Vth 2= 
48 according to^ the experiment of this invention person, kl =0.76 — (17) k2 =1.00 — (18) k3 =1.10 — (19) k4 =0.30 
— (20) Kc =9.20x10-6 — (21) Km =10.50x10-6 — (22) Ky =9.95x10-6 — (23) Kk =12.53x10-6 — (24) was obtained. 
When calculating (13) - (16) type using these values, it was checked that the toner consumption of each color can 
be calculated in the unit of mg. 

[0079] In addition, although the operation of the toner consumption of each color is performed for every formation 
process of one color image in the above example since the case where the electrostatic latent image of four colors 
of C. M, Y, and K was applied to the color laser beam printer of the type formed in one photo conductor by one laser 
beam was explained In applying to the so-called tandem type equipped with four sets of a photo conductor and a 
development counter of thing Although it is also possible to calculate toner consumption per one print, of course 
since what is necessary is just to form this toner consumption detection equipment in the system of four image 
formation processes, C, M. Y. and K, respectively It is also possible to calculate toner consumption in an unit with 
proper job unit or one-day unit etc. In that case, naturally it is necessary to change suitably the gestalt of the 
control signal notified to four counters and an arithmetic circuit 14 according to the unit which calculates toner 
consumption. 

[0080] In addition, the weighting coefFicient [ as opposed to four patterns by the above-mentioned explanation ] kl. 
k2. and k3 and k4 Although the value shall use the same value A weighting coefficient [ as opposed to the pattern of 
an isolated dot by the color of a toner ] since a property changes with colors of a toner. The weighting coefFicient 
to the pattern of 2 continuation dot, the weighting coefficient to the pattern of 3 continuation dot. and the weighting 
coefFicient to the pattern of a mean value dot may be changed. 

[0081] About the method of utilizatioh of the data of the consuniptibn of the toner of each'cdibr for which it asked 
in the arithmetic circuit 14. it is the same in having mentioned above. 

[0082] Since it is above, according to this toner consumption detection equipment, the toner consumption of each 
color can be calculated with an easy configuration, and it is possible to apply to the thing using any pulse modulation 
methods moreover. 

[0083] A [experimental result], next the experimental result which this invention person performed are shown in 
dra wing 5 . Drawing 5 is drawing showing the relation between the theoretical value of the toner consumption per 
sheet when printing 19 various images, such as an image containing both the graphic image and natural image 
containing many natural images, such as a landscape, geometric figures, etc., and a graphic image, and the actual 
measurement of the amount of toners actually consumed at the time of a print. In addition, in this experiment. 1 
printing dots are 6 bit patterns, and are the 1st threshold Vth 1= 1 and the 2nd threshold Vth 2= 48. 
[0084] Here, the theoretical value of toner consumption is the consumption of the toner of each color for which it 
asked by (13) - (16) type using the value of above-mentioned (17) - (24). The consumption of M toner and drawing 
5 (c) show the consumption of C color toner, drawing 5 (d) shows the consumption of K color toner, a horizontal 
axis is a theoretical value per sheet, the axis of ordinate of all is an actual measurement per sheet, and the 
consumption of Y color toner and drawing 5 (b) are [ units of drawing 5 (a) ] mg(s). Moreover, every point of the 
image with which each which is plotted at the white round head or black rectangular head of drayying 5 (a) - (d) 
printed, respectively is shown, and 19 points are plotted by each of drawing 5 (a) - (d). Moreover, although the 
equation "y=1.0000x-0.0002" is indicated by drawing 5 (a), this is a linear equation shown in drawing 5 (a) when a 
horizontal axis is set to x and it sets an axis of ordinate to y. Moreover, although the publication ''R2 =0.9831" is 
shown in drawing 5 (a), this is a correlation coefficient when searching for the correlation of a theoretical value and 
an actual measurement about 19 points currently plotted. Drawing 5 (b) The same is said of - (d). 
[0085] Then, if drawing 5 (a) - (d) is seen, as for the correlation coefficient of a theoretical value and an actual 
measurement, it turns out about the toner of all colors that near and the point currently plotted are good on one 
straight line, and it has ridden 1. it is shown that this, i.e.. a theoretical value, suits the actual measurement well — 
aMHic^e — it does Hot becomo others. 

[0086] Next, drawing 6 is shown for drawing 5 and a comparison. Drawing 6 is drawing showing the relation between 
the theoretical value of the toner consumption when printing the 19 same images, and the actual measurement of 
the amount of toners actually consumed at the time of a print with having printed by drawing 5 . Although it is ** 
and the 1st threshold Vth 1=1 in 1 printing dot ** h6 bit pattern also in this experiment, it is made with the 2nd 
threshold Vth 2= 63. That is. in this experiment, the 2nd threshold is made with the maximum gradation value. In 
addition, the semantics of an equation and the semantics of a correlation coefficient are the same as drawing 5 . 
[0087] Drawing 6 (a) When - (d) is seen, it turns out that there is a plot which is separated from the straight line, 
and that it is worse than what a correlation coefficient shows to drawing 5 . The above thing shows that it is useful 
to set the 2nd threshold to 48 with a gradation value, when 1 printing dots are 6 bit patterns. 
[0088] thus, the case where 1 printing dots are 6 bit patterns — the 2nd threshold Vth2 although the theoretical 
explanation about what it can be referred to as 48 with a gradation value, the pattern of a printing dot train can be 
divided into four patterns, an isolated dot. 2 continuation dot. 3 continuation dot, and a mean value dot. and (9) - 
(12) type can detect toner consumption with a sufficient precision for is dramatically difficult — an outline — it is 
thought that the following can be said. 

[0089] When 1 printing dots are 6 bit patterns, as are mentioned above, and a gradation value shows 48 by P in 
drawing 7 , supporting the gradation value near [ with the longer laser luminescence time amount in the graph which 
shows the relation between laser luminescence time amount and toner consumption ] the point of inflection is 
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checked. And when it is going to set up a threshold, adopting the point of inflection of a graph or the value of the 
near generally in many cases is known well. Moreover, the printing dot of the gradation value of P or more points 
can be considered that the amount of toners consumed is equivalent so that clearly also from the property of the 
continuous line of drawing 7 . From the above thing, when 1 printing dots are 6 bit patterns, it is considered that 
there is validity to set the 2nd threshold to 48 with a gradation value. 

[0090] However, it is desirable to distinguish the case of an isolated dot. the case of 2 continuation dot, and the 
case of 3 continuation dot for the reason mentioned above, even if a value is a printing dot beyond the 2nd 
threshold. From this, there is validity of a value dividing into three patterns, an isolated dot. 2 continuation dot, and 
3 continuation dot, about the printing dot beyond the 2nd threshold. 

[0091] As mentioned above, from the property of the continuous line of drawing 7 , although it is possible that the 
amount of toners in which a value is consumed about the printing dot beyond the 2nd threshold is equivalent, since 
it cannot say, that a value is such about the printing dot of under the 2nd threshold must carry out another handling. 
This is a mean value dot. 

[0092] By the way, although what is shown with the dashed line of drawing 7 connects the ends of the property 
shown as a continuous line and it is the case where the property of laser luminescence time amount and toner 
consumption is linearity, the toner consumption of a mean value dot with a smalt value is smaller than the case of a 
linearity property, and the toner consumption of a mean value dot with a large value will become [ many ] from the 
case of a linearity property. If the average of the value of a mean value dot is taken when are seen about the value 
of each printing dot from this and many printing dots are seen as a whole like an one image unit although the value 
of a printing dot and the relation of toner consumption are nonlinear to be sure, it will be expected whether the 
average is settled in a certain specific value. Then, the printing dot which a value is beyond the 1st threshold and is 
under the 2rid threshold is considered that there is~ validity of treating in all tbgethei^ as a mean value dot. 
[0093] As mentioned above, when 1 printing dots are 6 bit patterns, this invention person from the above thing as 
the 1st threshold Vth 1= 1 and the 2nd threshold Vth 2= 48 A printing dot train to four kinds, an isolated dot, 2 
continuation dot, 3 continuation dot, and a mean value dot, a pattern part opium poppy. The number of an isolated 
dot, the count of generating of 2 continuation dot. the count of generating of 3 continuation dot. When counting of 
the number of an isolated dot tended to be carried out, (9) - (12) type tended to detect the toner consumption of 
each color based on those enumerated data and it asked for the weighting coefficient to each pattern, and the 
coefficient of the toner of each color by experiment, the result as shown in drawing 5 was obtained. 
[0094] Since it is above, according to this toner consumption detection equipment, the consumption of the toner of 
each color can be calculated with a sufficient precision with an easy configuration, and, moreover, it can apply also 
to the equipment using the thing of a hybrid configuration, or the equipment which performs pulse modulation by 
other methods also at the equipment which uses Pulse Amplitude Modulation also for equipment using PWM as a 
pulse modulation method. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused* by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL RELX) 



[A technical field to which invention belongs] This invention relates to a method and equipment which calculate 
consumption of a toner of each color with a sufficient precision with an easy configuration in color picture formation 
equipments, such as a color laser beam printer which forms an electrostatic latent image in a photo conductor by 
light beam modulated with print data, and a color toner which Is a record material is made to stick to this 
electrostatic latent image electrostatic, and forms an Image In a record form. 



[Translation done.] 



http://vvww4jpdljpo.gojp/cgi-bin/tran_web_cgi_eije 



04/01/23 



1/1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages causeif by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Description of the Prior Art] In the equipment which performs color picture formation using color toners, such as a 
color laser beam printer, it is requested to the user that the consumption or the residue of a toner of yellow (Y), a 
Magenta (M). cyanogen (C), and black (K) Is shown. [ of each color ] For that purpose, although the toner of each 
color needs to detect which was consumed every whenever it performs color picture formation In color picture 
formation equipment in recent years, many gradation, i.e.. 1 printing dot. is made for each dot (this is called a 
printing dot) actually printed by the record form with two or more bit configuration. Moreover, the value of a printing 
dot. Since the relation with the amount of toners consumed is nonlinear, it is made very difficult to detect the toner 
consumption of each color of C, M, Y. and K which are consumed when color picture formation is performed. 
[0003] Although it is known well that the value of a printing dot .and the relation of toner consumption are nonlinear, . 
the following occurs, for example. Although it is common that the Pulse-Density-Modulation (PWM) method which 
generates the pulse which has the width of face according to the value of a printing dot as a pulse modulation 
method, and controls the luminescence time amount of a laser beam by current color picture formation equipment is 
adopted It is known that the relation between the width of face of the pulse outputted from the laser luminescence 
time amount, i.e., PWM circuit, when printing only the printing dot of a piece and the amount of toners consumed by 
the printed dot comes to be shown as the continuous line of a schematic diagram 7 . Since laser luminescence time 
amount responds to the value of a printing dot. it can be said that the above thing means that the relation between 
the value of a printing dot and toner consumption is nonlinear. 

[0004] However, the relation shown as the continuous line of drawing 7 always is not realized. For example, though 
the toner consumption when printing only one printing dot of a certain value independently is Xmg, the amount of 
toners required for printing the printing dot concerned depending on the value of the printing dot acfjoined before 
and behind the printing dot concerned differs from Xmg. Thus, also when printing only one printing dot 
independently, the value of a printing dot and the relation of the amount of consumption toners are nonlinear, and 
the amount of toners consumed when printing the printing dot concerned further also with the value of the printing 
dot adjoined before and behind that has a very complicated phenomenon [ say / change ]. 

[0005] This invention was made in view of the above situations, and also in the color picture formation equipment 
whose 1 printing dot is two or more bit configuration, it is an easy configuration and it aims at offering the toner 
consumption detection method and equipment which it is moreover accurate and can detect the consumption of the 
toner of each color of C. M, Y, and K. 
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♦ NOTICES * 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned object, the 1st toner consumption 
detection method concerning this invention About an image of each color printed like at a period of a predetermined 
unit according to claim 1 A printing dot train is divided into three patterns, an isolated dot, 2 continuation dot. and a 
mean value dot. counting of the number of an isolated dot. a count of generating of 2 continuation dot, and the 
number of a mean value dot is carried out. and it is characterized by calculating consumption of a toner of each 
color recorded on a record form based on those enumerated data. Moreover, the 2nd toner consumption detection 
method concerning this invention About an image of each color printed like at a period of a predetermined unit 
according to claim 2 A printing dot train is divided into four patterns, an isolated dot. 2 continuation dot. 3 
continuation dot. and a mean value dot. Counting of the number of an isolated dot. a count of generating of 2 
continuation dot. a count of generating of 3 continuation dot. and the number of a mean value dot is carried out. and 
it is characterized by calculating consumption of a toner of each color recorded on a record form based on those 
enumerated data. The 1st toner consumption detection equipment concerning this invention The 1st comparison 
circuit according to claim 3 which compares the 1st threshold with a value of a printing dot like. The 2nd comparison 
circuit which compares the 2nd larger threshold than the 1st threshold with a value of a printing dot. It is based on 
an output of the 1st comparison circuit and the 2nd comparison circuit. A printing dot train An isolated dot. It 
divides into three patterns of 2 continuation dot and a mean value dot, counting of the number of an isolated dot, a 
count of generating of 2 continuation dot. and the number of a mean value dot is carried out. and it is characterized 
by having an operation means to calculate consumption of a toner of each color recorded on a record form based on 
those enumerated data. Moreover, the 2nd toner consumption detection equipment concerning this invention The 
1st comparison circuit according to claim 4 which compares the 1st threshold with a value of a printing dot like. The 
2nd comparison circuit which compares the 2nd larger threshold than the 1st threshold with a value of a printing 
dot. It is based on an output of the 1st comparison circuit and the 2nd comparison circuit. A printing dot train An 
isolated dot. It divides into three patterns. 2 continuation dot, 3 continuation dot. and a mean value dot. Counting of 
the number of an isolated dot, a count of generating of 2 continuation dot, a count of generating of 3 continuation 
dot, and the number of a mean value dot is carried out, and it is characterized by having an operation means to 
calculate consumption of a toner of each color recorded on a record form based on those enumerated data. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of invention is explained, referring to a 
drawing. By the way. since the relation between the value of a printing dot and the amount of consumption toners is 
nonlinear as mentioned above, it will become difficult for it to detect toner consumption paying attention to the 
value of a printing dot. Then, this invention person found out two methods of the printing dot train to input being the 
array of the printing dot of what kind of value without paying attention to value itself of each printing dot, or 
detecting toner consumption paying attention to the pattern of the array as a result of various experiments. The 1st 
method is a fundamental method and the 2nd method is amelioration of the 1st method. In addition. an experimental 
result is shown later. 

[0008] [the 1st toner consumption detection method] — the 1st method is explained first. It sets to this method 
and they are two thresholds Vthl and Vth2 to the value of a printing dot. It sets and the pattern division of the 
array pattern of a printing dot train is carried out at three kinds. The 1st threshold Vthl It is for distinguishing and 
sets to Vth 1=1 whether to be that to which a printing dot consumes a toner with the gradation value of a printing 
dot. The 2nd threshold Vth2 Although it is for distinguishing whether a gradation value is above to some extent and 
can set suitably by the bit pattern of a printing dot, when 1 printing dots are 6 bit patterns, it is checked by 
experiment that it is good to be referred to as about 2= 48 Vth with the gradation value of a printing dot. About this, 
the example of a comparison is shown later. In fact, when 1 printing dots are 6 bit patterns, as P shows Vth 2= 48 in 
drawing 7 , supporting the gradation value near [ with the longer laser luminescence time amount in the graph which 
shows the relation between laser luminescence time amount and toner consumption ] the point of inflection is 
checked. 

[0009] And the pattern division of the pattern of the array of a printing dot train is candied out at the following three 
kinds. 

** Isolated dot — Printing dot both whose gradation values of the printing dot before and behind that it is the 
printing dot whose gradation value is beyond the 2nd threshold, and are under the 2nd threshold. Such a printing dot 
is called an isolated dot 

** 2 continuation dot — When two printing dots whose gradation values are beyond the 2nd threshold continue. 
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This case is called 2 continuation dot 

^ Mean value dot — Printing dot whose gradation value is under the 2nd threshold above the 1st threshold. Such a 
printing dot is defined as a mean value dot. 

[0010] thus, carrying oUt a pattern division — an outline — it is as follows. The printing dot whose value is beyond 
the 2nd threshold differs in toner consumption clearly from a mean value dot so that he can understand easily also 
from drawing 7 . Then, the validity of a value dividing into the thing beyond the 2nd threshold and the mean value 
dot below it first is clear. Next, about distinguishing an isolated dot and 2 continuation dot it is as follows. For 
example, suppose that it turns out about a certain color that the toner consumption when printing only one printing 
dot of the maximum gradation independently is Xmg. Supposing it prints 2 dots of printing dots of the maximum 
gradation continuously at this time, it is known that the consumption of the toner of the color concerned at this 
time will increase more than that instead of twice of Xmg a little. According to such a situation, even if a value is a 
printing dot beyond the 2nd threshold, the pattern division of the case where two cases where it is isolated are 
followed is carried out 

[001 1] And C of the image printed at the period of an unit with proper 1-page unit or Job unit etc.. For every image 
of each color of M. Y. and K. carry out counting of the number of an isolated dot. the count of generating of 2 
continuation dot and the number of a mean value dot. and each of the three enumerated data is received. Carry out 
the multiplication of the coeffrcient of weighting to each pattern, and these three values are added. By carrying out 
the multiplication of the coefficient according to the color of a toner to the aggregate value, the consumption of the 
toner of each color recorded on the record form is calculated, the amount of offset is applied to it and the total 
amount of toners of each color then consumed is calculated. 

[0012] Here, the amount of offset is the amount of toners consumed regardless of the exposure time by the laser 
beam, and it is* characteristic characteristic value! for every color picture formation equipment. That is, if a photo ' 
conductor is cleaned also when a pure white image is printed, it is known that some toners will be discharged. This 
is the amount of offset Since this amount of offset changes with colors, the amount of offset is measured about the 
toner of each color of C. M. Y. and K, respectively. 

[0013] Specifically, it is as follows. Now. the toner consumption of each color shall be detected per 1 page. 
Moreover, the process of color picture formation shall be performed in order of C, M, Y, and K. 

[0014] In this case, counting of the number of an isolated dot, the count of generating of 2 continuation dot and the 
number of a mean value dot is first carried out about the printing dot of the image of C color which carries out a 
sequential input For exanriple, it carries out to it seeming that the printing dot train of the image of C color shows 
now drawing 1 (a). In drawing 1 (a), 1 printing dot presupposes that it is 64 gradation in 6 bit patterns, and is taken 
as the 1st threshold Vth 1=1 and the 2nd threshold Vth 2= 48. And a rectangle shows each printing dot and the 
numeric value in a rectangle shows the gradation value of each printing dot. Moreover, in drawing 1 (a), the number 
of 1-14 is attached to the printing dot for convenience. 

[0015] Now, in drayyingj. (a), since it is beyond the 2nd threshold since the gradation value of the 2nd printing dot is 
60. and both the gradation values of the printing dot before and behind that are under the 2nd threshold in 40 and 
20. the 2nd printing dot is an isolated dot. The 13th printing dot is an isolated dot similarly. The black dot of the 
column of the isolated dot of drawing 1 (b) shows this. 

[0016] Moreover, the gradation value of the 6th printing dot is beyond the 2nd threshold, and the gradation value of 
the 7th following printing dot is also beyond the 2nd threshold. Therefore, since the printing dot beyond the 2nd 
threshold is following [ the gradation value ] the 6th and the 7th, 2 continuation dot has occurred once here. It 
shows this that the black dot is attached to the part of the 7th printing dot of the column of 2 continuation dot of 
drawing 1 (b). Similarly, since both the gradation values of the 7th and the 8th printing dot are beyond the 2nd 
threshold. 2 continuation dot has occurred once also here. It shows this that the black dot is attached to the part of 
the 8th printing dot of the column of 2 continuation dot of draw ing 1 (b). It is the same as that of the following. 
Moreover, the black dot of the column of the mean value dot of drawing 1 (b) comes to show a mean value dot by 
the above-mentioned definition. Therefore, in the case of drawing 1 (a), the enumerated data of the number of 4 and 
a mean value dot are set [ the enumerated data of the number of an isolated dot ] to 6 by the enumerated data of 
the count of generating of 2 and 2 continuation dot 

[001 7] And the multiplication of the weighting coefficient to each pattern is carried out to each of these three 
enumerated data, and those three values are added to it. And the multiplication of the coefficient of the toner of C 
color is further carried out to the aggregate value, the amount of offset is further applied to the multiplication value, 
and the amount of toners of C color then consumed is calculated. Therefore, the consumption of 1 concerned page 
C color toner is a weighting coefficient [ as opposed to the pattern of k2 and a mean value dot for a weighting 
coefficient / as opposed to the pattern of k1 and 2 continuation dot for the weighting coefficient to the pattern of 
an isolated dot ] k3 It carries out and is Kc about the coefficient of the toner of C color. It carries out C color toner 
consumption = Kc x{k1 x (enumerated data of the number of an isolated dot) 
+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 x(enumerated data of the number of mean value dot)} 
+ The amount of offset of C color toner — It is set to (1). 

[0018] Next, although the sequential input of the printing dot of the image of M color is carried out. counting of the 
number of an isolated dot. the count of generating of 2 continuation dot, and the number of a mean value dot is 
similarly carried out to the printing dot of the image of M color. And the multiplication of the predetermined 
coefficient is carried out to these three enumerated data, respectively, these three values are added, the amount of 
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offset is further applied to the aggregate value, and the amount of toners of M color then consumed is calculated. 
Therefore, the consumption of 1 concerned page M color toner is Km about the coefficient of the toner of M color. 
If it carries out M color toner consumption = Km x{k1 x (enumerated data of the number of an isolated dot) 
+ k2 X (enumerated datd of the count of generating of 2 continuation dot) 
+ k3 x(enumerated data of the number of mean value dot)} 
+ The amount of offset of M color toner — It is set to (2). 

[0019] The same is said of the printing dot of the image of following and Y color, and the printing dot of the image of 
K color. Therefore, the consumption of 1 concerned page Y color toner and the consumption of K color toner are Kk 
about the coefFicient of the toner of Ky and K color in the coefficient of the toner of Y color. It carries out and is 
each. Y color toner consumption = Ky x{k1 x (enumerated data of the number of an isolated dot) 
+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 x(enumerated data of the number of mean value dot)) 

+ The amount of offset of Y color toner — (3) K color toner consumption = Kk x{kl x (enumerated data of the 
number of an isolated dot) 

+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 x(enumerated data of the number of mean value dot)] 
+ The amount of offset of K color toner — It is set to (4). 

[0020] In addition, the coefFicient Ky of the weighting coefficient k1 to each above-mentioned pattern, k2, k3, and 
the toner of each color, Km, Kc. and Kk A value The amount of toners of each color which printed about various 
images and was then printed by the record form is surveyed. The surveyed amount of toners. What is necessary is 
just to set based on the relation between the number of the isolated dot of the printing dot train of each color of 
the image printed at that time; the count which 2 continuation dot generates, and the number of a nriean value dot 
etc. 

[0021] Although the value of the weighting coefficient k1 to three patterns, k2, and k3 shall use the same value by 
the above-mentioned (1) - (4) formula, since a property changes with colors of a toner, the weighting coefficient to 
the pattern of an isolated dot, the weighting coefficient to the pattern of 2 continuation dot. and the weighting 
coefficient to the pattern of a mean value dot may be changed by the color of a toner. Moreover, in the above- 
mentioned explanation, although the 2nd threshold made all the same about C, M, Y, and K. it may be changed by the 
color. 

[0022] thus, various consumption of the toner of each color for which it asked can be boiled and used. For example, 
when the color picture formation equipment concerned is connected to the personal computer, the calculated toner 
consumption is passed to a personal computer, toner consumption is integrated and memorized by the personal 
computer side, and it can display as a bar graph at the time of printing. 

[0023] Since it is above, by this toner consumption detection method The pattern of the printing dot train of each 
color of a printing image An isolated dot, 2 continuation dot. It divides into three kinds of mean value dots. The 
number of an Isolated dot, the count of generating of 2 continuation dot. Carry out counting of the number of a 
mean value dot. and carry out the multiplication of the weighting coefficient to each pattern to these three 
enumerated data, and it is added to them. The multiplication of the coefFicient according to the color of a toner is 
carried out to the aggregate value, and since what is necessary is just to perform processing in which the amount of 
offset is added to the multiplication value, it is realizable with an easy configuration so that it may mention later. 
Moreover, since this toner consumption detection method detects toner consumption based on a printing dot train, 
it is not based on the pulse modulation method which generates the pulse for driving a laser beam, but can be 
applied also to the equipment which uses a Pulse-Amplitude-Modulation (Pulse Amplitude Modulation) method also 
for the equipment using PWM. or the equipment of the hybrid configuration which combined PWM and Pulse 
Amplitude Modulation. 

[0024] One operation gestalt of [the toner consumption detection equipment which adopted the 1st toner 
consumption detection method], next the toner consumption detection equipment which detects toner consumption 
by the toner consumption detection method mentioned above is explained. In addition, 1 printing dot presupposes 
that they are 6 bit patterns here. 

[0025] Drawing 2 is drawing showing the partial block diagram of 1 operation gestalt at the time of applying toner 
consumption detection equipment to a color laser beam printer. 1 — toner consumption detection equipment and 2 
— the 1st comparison circuit and 3 — the 2nd comparison circuit and 4 — a dot array pattern distinction circuit (a 
distinction circuit is only called hereafter) and 5 — in the 1st counter and 6, the 4th counter and 9 show an 
arithmetic circuit and, as for the 2nd counter and 7, 10 shows a pulse modulation circuit, as for the 3rd counter and 
8. In addition, a color laser beam printer presupposes that it is the thing of the type with which the development 
counter of four colors of C, M. Y. and K has been arranged around one photo conductor here. In this type of color 
laser beam printer, it Is common knowledge to form the electrostatic latent image of four colors of C, M, Y, and K in 
one photo conductor by one laser beam. Moreover, the configuration of this type of the whole color laser beam 
printer is common knowledge, and since it moreover is not the essence of this invention, in drawing 2 . the graphic 
display is omitted about the photo conductor or the development counter: 

[0026] Hereafter, each part shown in drawing 2 is explained. The 1st comparison circuit 2 is the value and the 1st 
threshold Vthi of a printing dot to input. It compares, the printing dot which has a value beyond the 1st threshold is 
outputted to the distinction circuit 4, and it is this 1st threshold Vthi. It is 1 In a gradation value. 
[0027] The 2nd comparison circuit 3 is the value and the 2nd threshold Vth2 of a printing dot to input. It compares. 
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the printing dot which has a value beyond the 2nd threshold is outputted to the distinction circuit 4, and it is the 
2nd threshold Vth2 here. It is referred to as 48 with a gradation value. 

[0028] The distinction circuit 4 is based on the train of the value of the printing dot by which a sequential input is 
carried out from the 1st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot is 
beyond the 1st threshold and the value of a printing dot is beyond the 2nd threshold, It is what distinguishes the 
case where it is four in the case of being an isolated dot when 2 continuation dot has occurred. Whenever a 
gradation value detects the printing dot beyond the 2nd threshold. 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 2 continuation dot occurred, 1 is outputted to the 2nd counter 6 every, whenever it 
detects an isolated dot, 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value is beyond the 1st threshold. 1 is outputted to the 4th counter 8 every. Therefore, about 48 or more 
printing dots whose gradation values are the 2nd threshold. 1 will be outputted to both the 1st counter 5 and the 
4th counter 8 at least in this case. 

[0029] The 1st counter 5, the 2nd counter 6. the 3rd counter 7, and the 4th counter 8 will perform actuation which 
counts up only 1, respectively, if the distinction circuits 4-1 are outputted. In addition, a control signal is notified to 
these four counters from the control section which manages processing of the color picture formation which is not 
illustrated, respectively. There are a start signal which notifies transfer initiation of a printing dot, and an end signal 
which notifies transfer termination of a printing dot in this control signal. And if a start signal is received, these four 
counters will start counting of the output from the distinction circuit 4, and will pass signal ****** and enumerated 
data to an arithmetic circuit 9, and will clear enumerated data. Supposing there is an array of a printing dot as 
followed, for example, shown in drawing 1 (a), the distinction circuit 4 As the black dot of the column of the 1st 
counter of drawing 1 (c) shows to the 1st counter 5, the enumerated data In the 1st counter 5 in the period of the 
printing dot train which will output 1, respectively at the time of the 2nd, the 6-10th, and the 13th printing dot, ' 
therefore is shown in drawing 1 (a) are set to 7. The same is said of the 2nd counter 6 - the 4th counter 8. 
[0030] A control signal is notified to an arithmetic circuit 9 from the control section which manages processing of 
the color picture formation which is not illustrated. There are a chrominance signal which shows of which color the 
process performed now is a thing, a start signal which notifies transfer initiation of a printing dot, and an end signal 
which notifies transfer termination of a printing dot in this control signal. Therefore, although an arithmetic circuit 9 
receives enumerated data from the 1st counter 5 - the 4th counter 8, the arithmetic circuit 9 recognizes whether 
the enumerated data received from each counters 5-8 are the things about the image of which color with the 
chrominance signal from a control section. 

[0031] And an arithmetic circuit 9 calculates the enumerated data of the number of an isolated dot, the enumerated 
data of the count of generating of 2 continuation dot, and the enumerated data of the number of a mean value dot 
based on carrier beam enumerated data from the 1st counter 5 - the 4th counter 8. The enumerated data of the 
number of an isolated dot are the enumerated data of the 3rd counter 7 itself. The enumerated data of the count of 
generating of 2 continuation dot are the enumerated data of the 2nd counter 6 itself. Moreover, the enumerated 
data of the number of a mean value dot can be calculated with the value which subtracted the enumerated data of 
the 1st counter 5 from the enumerated data of the 4th counter 8. 

[0032] And an arithmetic circuit 9 is the weighting coefficient [ as opposed to each pattern to the enumerated data 
of the enumerated data of the number of an isolated dot, the enumerated data of the count of generating of 2 
continuation dot. and the enumerated data of the number of a mean value dot ] k1, k2, and k3. Multiplication is 
carried out. These three values are added, the multiplication of the coefficient according to the color of a toner is 
further carried out to the aggregate value, the amount of offset according to the color of a toner is further added to 
it, and the toner consumption of the color concerned in this print is calculated. In addition, the weighting coefficient 
k1 to these three patterns, k2, and k3 A value, the coefficient Ky of the toner of each color. Km, Kc, and Kk The 
value and the amount of offset of each color are beforehand set as the arithmetic circuit 9. 

[0033] The pulse modulation circuit 10 may be the thing of the hybrid configuration which generates the pulse which 
drives a laser beam based on a printing dot, and combined them using Pulse Amplitude Modulation using PWM. 
[0034] Hereafter, although actuation is explained, the process of color picture formation shall be performed in order 
of C, M, Y, and K here. First, although the process of color picture formation of C is performed, a start signal is 
notified to the 1st counter 5 - the 4th counter 8 from a control section at this time, and the chrominance signal and 
start signal which show that it is color picture formation of C from a control section are notified to an arithmetic 
circuit 9. 

[0035] And a transfer of the printing dot of the image of C is started and this printing dot is inputted into the 1st 
comparison circuit 2. the 2nd comparison circuit 3. and the pulse modulation circuit 10. In the pulse modulation 
circuit 10, pulse modulation is performed based on the value of each printing dot, and the generated pulse is 
supplied to a laser actuator (not shown to d£awmg^ 2 ). 

[0036] Moreover, for the 1st comparison circuit 2. the value of the printing dot to input is the 1st threshold Vthl. 
The value of the printing dot which outputs the value of that printing dot to the distinction circuit 4, and inputs the 
2nd comparison circuit 3 in being above is the 2nd threshold Vth2. In being above, it performs actuation which 
outputs the value of this printing dot to the distinction circuit 4. 

[0037] And the distinction circuit 4 is based on the train of the value of the printing dot by which sequential supply 
is carried out from the 1st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot is 
beyond the 1st threshold and the value of a printing dot is beyond the 2nd threshold. It is what distinguishes the 
case where it is four in the case of being an isolated dot when 2 continuation dot has occurred. Whenever a 
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gradation value detects the printing dot beyond the 2nd threshold, 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 2 continuation dot occurred, 1 is outputted to the 2nd counter 6 every, whenever it 
detects an isolated dot, 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value* is beyohd the 1 st threshold, actuation which outputs 1 to the 4th counter 8 every is performed. 
[0038] Whenever the distinction circuits 4-1 are outputted, the 1st counter 5 - the 4th counter 8 repeat the 
actuation counted up every, after receiving a start signal until it receives a signal, and the 1st counter 5 - the 4th 
counter 8 — and — if a signal is received — the enumerated data at that time — an arithmetic circuit 9 — passing 

— enumerated data — clearing — the following counting — actuation is stood by. 

[0039] If enumerated data are received fi^om the 1st counter 5 - the 4th counter 8. since it recognizes that the 
enumerated data concerned are the enumerated data about the printing dot of the image of C. an arithmetic circuit 
9 will calculate the consumption of C color toner at this time by the following formula. 
C color toner consumption = Kc x{k1 x (enumerated data of the 3rd counter) 
+ k2 X (enumerated data of the 2nd counter) 

+ k3 x(enumerated data of the enumerated-data-lst counter of 4th counter)] 

+ the amount of offset of C color toner — (5) — although the process of the image formation of M is started after 
doing in this way and completing the process of the image formation of C next, a start signal is notified to the 1st 
counter 5 - the 4th counter 8 from a control section at this time, and the chrominance signal and start signal which 
show that it is color picture formation of C from a control section are notified to an arithmetic circuit 9. 
[0040] And a transfer of the printing dot of the image of M is started and this printing dot is inputted into the 1 st 
comparison circuit 2. the 2nd comparison circuit 3. and the pulse modulation circuit 10. In the pulse modulation 
circuit 10, pulse modulation is performed based on the value of each printing dot. and the generated pulse is 
supplied to a laser actuator. ' 

[0041] Moreover, for the 1st comparison circuit 2, the value of the printing dot to input is the 1st threshold Vthl. 
The value of the printing dot which outputs the value of that printing dot to the distinction circuit 4. and inputs the 
2nd comparison circuit 3 in being above is the 2nd threshold Vth2. In being above, it performs actuation which 
outputs the value of this printing dot to the distinction circuit 4. 

[0042] And the distinction circuit 4 is based on the train of the value of the printing dot by which sequential supply 
is carried out from the 1st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot is 
beyond the 1st threshold and the value of a printing dot is beyond the 2nd threshold, It is what distinguishes the 
case where it is four in the case of being an isolated dot when 2 continuation dot has occurred. Whenever a 
gradation value detects the printing dot beyond the 2nd threshold. 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 2 continuation dot occurred, 1 is outputted to the 2nd. counter 6 every, whenever it 
detects an isolated dot. 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value is beyond the 1st threshold, actuation which outputs 1 to the 4th counter 8 every is performed. 
[0043] Whenever the distinction circuits 4-1 are outputted, the 1st counter 5 - the 4th counter 8 repeat the 
actuation counted up every, after receiving a start signal until it receives a signal, and the 1st counter 5 - the 4th 
counter 8 — and — if a signal is received — the enumerated data at that time — an arithmetic circuit 9 — passing 

— enumerated data — clearing — the following counting — actuation is stood by. 

[0044] If enumerated data are received from the 1st counter 5 - the 4th counter 8. since it recognizes that the 
enumerated data concerned are the enumerated data about the printing dot of the image of M. an arithmetic circuit 
9 will calculate the consumption of M color toner at this time by the following formula. 
M color toner consumption = Km x{k1 x (enumerated data of the 3rd counter) 
+ k2 X (enumerated data of the 2nd counter) 

+ k3 x(enumerated data of the enumerated-data-lst counter of 4th counter)} 

+ The amount of offset of M color toner — (6) [0045] Next, although the process of the image formation of Y is 
performed, and the process of the image formation of K is performed continuously, the toner consumption of Y color 
and the toner consumption of K color are calculated similarly also at the time of these image formation processes. 
The consumption of Y color toner at this time and the consumption of K color toner are as follows respectively. 
[0046] 

Y color toner consumption = Ky x{k1 x (enumerated data of the 3rd counter) 
+ k2 X (enumerated data of the 2nd counter) 

+ k3 x(enumerated data of the enumerated-data-lst counter of 4th counter)} 

+ The amount of offset of Y color toner — (7) K color toner consumption = Kk x(k1 x (enumerated data of the 3rd 
counter) 

+ k2 X (enumerated data of the 2nd counter) 

+ k3 x(enumerated data of the enumerated-data-lst counter of 4th counter)] 

+ The amount of offset of K color toner — (8) [0047] In addition, although the operation of the toner consumption 
of each color is performed for every formation process of one color image in the above example since the case 
where the electrostatic latent image of four colors of C, M. Y. and K was applied to the color laser beam printer of 
the type formed in one photo conductor by one laser beam was explained In applying to the so-called tandem type 
equipped with four sets of a photo conductor and a development counter of thing Although it is also possible to 
calculate toner consumption per one print, of course since what is necessary isi Just to form this toner consumption 
detection equipment in the system of four image formation processes. C. M, Y, and K, respectively It is also possible 
to calculate toner consumption in an unit with proper job unit or one-day unit etc. In that case, naturally it is 
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necessary to change suitably the gestatt of the control signal notified to four counters and an arithmetic circuit 9 
according to the unit which calculates toner consumption. 

[0048] The weighting coefficient [ as opposed to three patterns by the above-mentioned explanation ] k1. k2, and k3 
Although the viilue shall use the same value, since a property changes with colors of a toner, the weighting 
coefficient to the pattern of an isolated dot, the weighting coefficient to the pattern of 2 continuation dot, and the 
weighting coefficient to the pattern of a mean value dot may be changed by the color of a toner. 
[0049] What is necessary is just to give the data of the consumption of the toner of each color for which it asked in 
the arithmetic circuit 9 to a means to manage the processing which performs the display of toner consumption or a 
toner residue. In the printing screen of the personal computer which gives by this the image data printed on the 
color laser beam printer concerned, if it has the proper display function to the printer concerned itself possible 
[ displaying the consumption or the residue of a toner of each color with proper graphs, such as a bar graph ], it is 
possible to display the consumption or the residue of a toner of each color using the display function. 
[0050] Since it is above, according to this toner consumption detection equipment, the toner consumption of each 
color can be calculated with an easy configuration, and it is possible to apply to the thing using any pulse modulation 
methods moreover. 

[0051] The [2nd toner consumption detection method], next the 2nd amount detection method of toners are 
explained. In addition, about an isolated dot, 2 continuation dot, a mean value dot, the 1st threshold, and the 2nd 
threshold, it is the same in having mentioned above. 

[0052] This 2nd method is amelioration of the 1st method mentioned above. By the 1st method, the pattern of the 
array of a printing dot train Although it classified into three kinds, an isolated dot, 2 continuation dot, and a mean 
value dot, and the consumption of the toner of each color was detected based on three enumerated data, the 
enumerated data of the number of an isolated dot. the enumerated data of the count* of generating of 2 contihuatioh 
dot. and the enumerated data of the number of a mean value dot He is trying to also distinguish 3 continuation dot 
by this 2nd method in addition to three kinds of above-mentioned patterns. Here, 3 continuation dot shall mean the 
case where three printing dots whose gradation values are beyond the 2nd threshold continue. 
[0053] To 2 continuation dot, in addition, also distinguishing 3 continuation dot By for example, three cases where 
two printing dots of the maximum gradation are continuing and the case where it is continuing Since the latter toner 
consumption has the phenomenon of increasing more than it instead of 3/2 of the former toner consumption a little, 
it is because it is thought that toner consumption can be detected with a more sufficient precision by distinguishing 
2 continuation dot and 3 continuation dot. 

[0054] Specifically, it is as follows. Now, the toner consumption of each color shall be detected per 1 page. 
Moreover, the process of color picture formation shall be performed in order of C, M, Y, and K. 
[0055] In this case, counting of the number of an isolated dot. the count of generating of 2 continuation dot, the 
count of generating of 3 continuation dot, and the number of a mean value dot is first carried out about the printing 
dot of the image of C color which carries out a sequential input. For example, it carries out to it seeming that the 
printing dot train of the image of C color shows now drawing 3 (a). In addition, drawing 3 (a) is the same as drawing 1 
(a). 1 printing.dots are 6 bit patterns, and are taken as the 1st threshold Vth 1=1 and the 2nd threshold Vth 2= 48 
also here. 

[0056] About an isolated dot, 2 continuation dot, and a mean value dot. it is the same in having explained by the 1st 
method. About 3 continuation dot, it is as follows. The gradation value of the 6th printing dot is beyond the 2nd 
threshold, and both the gradation values of the 7th and the 8th following printing dot are also beyond the 2nd 
threshold. Therefore, since the printing dot beyond the 2nd threshold is following [ the gradation value ] the 6th, the 
7th, and the 8th, 3 continuation dot has occurred once here. It shows this that the black dot is attached to the part 
of the 8th printing dot of the column of 3 continuation dot of drawing 3 (b). Similarly, since each gradation value of 
the 7th. the 8th. and the 9th printing dot is beyond the 2nd threshold. 3 continuation dot has occurred once also 
here. It shows this that the black dot is attached to the part of the 9th printing dot of the column of 3 continuation 
dot of drawing 3 (b). It is the same as that of the following. Therefore, in the case of drawing 3 (a), the enumerated 
data of the number of 3 and a mean value dot are set [ the enumerated data of the number of an isolated dot / the 
enumerated data of the count of generating of 2 and 2 continuation dot ] to 6 by the enumerated data of the count 
of generating of 4 and 3 continuation dot 

[0057] And the multiplication of the weighting coefficient to each pattern is carried out to these four enumerated 
data, respectively, and those four values are added. And the multiplication of the coefficient of the toner of C color 
is further carried out to the aggregate value, the amount of offset is further applied to the multiplication value, and 
the amount of toners of C color then consumed is calculated. Therefore, the consumption of 1 concerned page C 
color toner A weighting coefficient [ as opposed to the pattern of k1 and 2 continuation dot for the weighting 
coefficient to the pattern of an isolated dot ] k2. It is a weighting coefficient [ as opposed to the pattern of k3 and a 
mean value dot for the weighting coefficient to the pattern of 3 continuation dot ] k4 It carries out and is Kc about 
the coefficient of the toner of C color. It carries out C color toner consumption = Kc x{k1 x (enumerated data of . 
the number of an isolated dot) 

+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 X (enumerated data of the count of generating of 3 continuation dot) 
+ k4 x(enumerated data of the number of mean value dot)} 
+ The amount of offset of C color toner — It is set to (9). 

[0058] Next, although the sequential input of the printing dot of the image of M color is carried out. counting of the 
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number of an isolated dot, the count of generating of 2 continuation dot, the count of generating of 3 continuation 
dot. and the number of a mean value dot is similarly carried out to the printing dot of the image of M color. And the 
multiplication of the weighting coefFicient to each pattern is carried out to these four enumerated data, respectively, 
and those four Values aVe added, and — further — the aggregate value — the coefficient of the toner of M color — 
multiplication — carrying out — further — the multiplication value — the amount of offset — in addition, the 
amount of toners of M color then consumed is calculated. Therefore, the consumption of 1 concerned page C color 
toner is Km about the coefFicient of the toner of M color. It carries out. M color toner consumption = Km x{k1 x 
(enumerated data of the number of an isolated dot) 

+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 X (enumerated data of the count of generating of 3 continuation dot) 
+ k4 x(enumerated data of the number of mean value dot)) 
+ The amount of offset of M color toner — It is set to (10). 

[0059] The same is said of the printing dot of the image of following and Y color, and the printing dot of the image of 
K color. Therefore, the consumption of 1 concerned page Y color toner and the consumption of K color toner are Kk 
about the coefficient of the toner of Ky and K color in the coefficient of the toner of Y color. It carries out and is 
each. Y color toner consumption = Ky x{k1 x (enumerated data of the number of an isolated dot) 
+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 X (enumerated data of the count of generating of 3 continuation dot) 
-t- k4 x(enumerated data of the number of mean value dot)} 

+ The amount of offset of Y color toner — (11) K color toner consumption = Kk x(k1 x (enumerated data of the 
number of an isolated dot) 

**+ k2 X (enumerated data of the count of generating of 2 continuation dot) 
+ k3 X (enumerated data of the count of generating of 3 continuation dot) 
+ k4 x(enumerated data of the number of mean value dot)) 
+ The amount of offset of K color toner — It is set to (12). 

[0060] In addition, the weighting coefficient k1 to each above-mentioned pattern. k2. k3, and k4 And the coefficient 
Ky of the toner of each color. Km, Kc. and Kk A value The amount of toners of each color which printed about 
various images and was then printed by the record form is surveyed. The surveyed amount of toners. What is 
necessary is just to set based on the relation between the number of the isolated dot of the printing dot train of 
each color of the image printed at that time, the count which 2 continuation dot generates, the count which 3 
continuation dot generates, and the number of a mean value dot etc. 

[0061] The weighting coefficient [ as opposed to four patterns at the above-mentioned (9) - (12) type ] k1. k2. and 
k3 and k4 Although the value shall use the same value A weighting coefficient [ as opposed to the pattern of an 
isolated dot by the color of a toner ] since a property changes with colors of a toner. The weighting coefficient to 
the pattern of 2 continuation dot, the weighting coefficient to the pattern of 3 continuation dot. and the weighting 
coefficient to the pattern of a mean value dot may be changed. Moreover, in the above-mentioned explanation, 
although the 2nd threshold made all the same about C, M, Y. and K, it may be changed by the color, in addition, as 
for various consumption of the toner of each color for which carried out in this way and it asked, it is same in having 
mentioned above that it can be alike and can use. 

[0062] Since it is above, by this toner consumption detection method The pattern of the printing dot train of each 
color of a printing image An isolated dot, 2 continuation dot. It divides into four kinds of 3 continuation dot and a 
mean value dot. The number of an isolated dot. Counting of the count of generating of 2 continuation dot, the count 
of generating of 3 continuation dot. and the number of a mean value dot is carried out. Since what is necessary is 
just to perform processing in which carry out the multiplication of the weighting coefficient to each pattern to these 
four enumerated data, and add it to them, and carry out the multiplication of the coefficient according to the color 
of a toner to the aggregate value, and the amount of offset is added to the multiplication value, it is realizable with 
an easy configuration so that it may mention later. Moreover, since this toner consumption detection method 
detects toner consumption based on a printing dot train, it is not based on the pulse modulation method which 
generates the pulse for driving a laser beam, but can be applied also to the equipment which uses a Pulse- 
Amplitude-Modulation (Pulse Amplitude Modulation) method also for the equipment using PWM. or the equipment of 
the hybrid configuration which combined PWM and Pulse Amplitude Modulation. 

[0063] One operation gestalt of [the toner consumption detection equipment which adopted the 2nd toner 
consumption detection method], next the toner consumption detection equipment which detects toner consumption 
by the 2nd toner consumption detection method mentioned above is explained. In addition, 1 printing dot 
presupposes that they are 6 bit patterns here. 

[0064] D raw ing 4 is drawing showing the partial block diagram of 1 operation gestalt at the time of applying toner 
consumption detection equipment to a color laser beam printer. Although the configuration shown in drawing 4 is the 
same as that of what is shown in drawing 2 , a part of the actuation differs. In drawing 4 , in 11, a dot array pattern 
distinction circuit (a distinction circuit is only called hereafter) and 13 show the 2nd counter, and, as for toner 
consumption detection equipment and 12, 14 shows an arithmetic circuit. In addition, in drawing 4 . the explanation 
which attaches the same sign and overlaps about the same thing as what is shown in drawing 2 will be minimized. 
Moreover, although [ here / a color laser beam printer ] it is the thing of the type with which the development 
counter of four colors of C, M, Y. and K has been arranged around one photo conductor, the configuration of this 
type of the whole color laser beam printer is common knowledge, and since it moreover is not the essence of this 
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invention, by drawing 4 , the graphic display is omitted about the photo conductor or the development counter. 
[0065] The distinction circuit 12 is based on the train of the value of the printing dot by which a sequential input is 
carried out from the 1st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot is 
beyond the 1st' threshold and the value of a printing dot is beyond the 2nd threshold. It is what distinguishes the 
case where it is four in the case of being an isolated dot when 3 continuation dot has occurred. Whenever a 
gradation value detects the printing dot beyond the 2nd threshold. 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 3 continuation dot occurred, 1 is outputted to the 2nd counter 13 every, whenever it 
detects an isolated dot. 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value is beyond the 1st threshold, 1 is outputted to the 4th counter 8 every. 

[0066] The 1st counter 5, the 2nd counter 13, the 3rd counter 7. and the 4th counter 8 will perform actuation which 
counts up only 1, respectively, if the distinction circuits 12-1 are outputted. In addition, a control signal is notified to 
these four counters from the control section which manages processing of the color picture formation which is not 
illustrated, respectively. There are a start signal which notifies transfer initiation of a printing dot. and an end signal 
which notifies transfer termination of a printing dot in this control signal. And if a start signal is received, these four 
counters will start counting of the output from the distinction circuit 12, and will pass signal ****** and enumerated 
data to an arithmetic circuit 14. and will clear enumerated data. Supposing there is an array of a printing dot as 
followed, for example, shown in drawing 3 (a), the distinction circuit 12 As the black dot of the column of the 1st 
counter of drawing 1 (c) shows to the 1st counter 5. the enumerated data in the 1st counter 5 in the period of the 
printing dot train which will output 1. respectively at the time of the 2nd. the 6-10th. and the 13th printing dot, 
therefore is shown in drawing 1 (a) are set to 7. The same is said of the 2nd counter 13. the 3rd counter 7, and the 
4th counter 8. 

[0067] A control 'signal is notified to an arithmetic circuit 14 frorfi" the control section which managies processing of 
the color picture formation which is not illustrated. There are a chrominance signal which shows of which color the 
process performed now is a thing, a start signal which notifies transfer initiation of a printing dot, and an end signal 
which notifies transfer termination of a printing dot in this control signal. Therefore, although an arithmetic circuit 14 
receives enumerated data from the 1st - the 4th counter, the arithmetic circuit 14 recognizes whether the 
enumerated data received from each counter are the things about the image of which color with the chrominance 
signal from a control section. 

[0068] And an arithmetic circuit 14 calculates the enumerated data of the number of an isolated dot, the 
enumerated data of the count of generating of 2 continuation dot. the enumerated data of the count of generating of 
3 continuation dot, and the enumerated data of the number of a mean value dot based on carrier beam enumerated 
data from the 1st counter - the 4th counter. The enumerated data of the number of an isolated dot are the 
enumerated data of the 3rd counter 7 itself. The enumerated data of the count of generating of 3 continuation dot 
are the enumerated data of the 2nd counter 13 itself. Moreover, the enumerated data of the count of generating of 
2 continuation dot can be calculated with the value which subtracted the enumerated data of the 2nd counter, and 
the enumerated data of the 3rd counter from the enumerated data of the 1st counter 5. Furthermore, the 
enumerated data of the number of a mean value dot can be calculated with the value which subtracted the 
enumerated data of the 1st counter 5 from the enumerated data of the 4th counter 8. 

[0069] An arithmetic circuit 14 And enumerated data of the number of an isolated dot, enumerated data of the 
count of generating of 2 continuation dot. The weighting coefficient [ respectively as opposed to each pattern to 
four enumerated data of the enumerated data of the count of generating of 3 continuation dot, and the enumerated 
data of the number of a mean value dot ] k1. k2. k3, and k4 Multiplication is carried out. These four values are 
added, the multiplication of the coefficient according to the color of a toner is further carried out to the aggregate 
value, the amount of offset according to the color of a toner is further added to it, and the toner consumption of the 
color concerned in this print is calculated. In addition, the weighting coefficient k1 to these four patterns, k2, k3. and 
k4 A value, the coefficient Ky of the toner of each color. Km. Kc, and Kk The value and the amount of offset of each 
color are beforehand set as the arithmetic circuit 14. 

[0070] Hereafter, although actuation is explained, the process of color picture formation shall be performed in order 
of C, M. Y, and K here. First, although the process of color picture formation of C is performed, a start signal is 
notified to the 1st counter 5 - the 4th counter 8 from a control section at this time, and the chrominance signal and 
start signal which show that it is color picture formation of C from a control section are notified to an arithmetic 
circuit 14. 

[0071] And a transfer of the printing dot of the image of C is started and this printing dot is inputted into the 1st 
comparison circuit 2, the 2nd comparison circuit 3, and the pulse modulation circuit 10. In the pulse modulation 
circuit 10, pulse modulation is performed based on the value of each printing dot, and the generated pulse is 

supplied to a laser actuator (not shown to drawjng^ 4 ). 

[0072] Moreover, for the 1st comparison circuit 2. the value of the printing dot to input is the 1st threshold Vthl. 
The value of the printing dot which outputs the value of that printing dot to the distinction circuit 12, and inputs the 
2nd comparison circuit 3 in being above is the 2nd threshold Vth2. In being above, it performs actuation which 
outputs the value of this printing dot to the distinction circuit 12. 

[0073] And the distinction circuit 12 is based on the train of the value of the printing dot by which sequential supply 
is carried out from the 1st comparison circuit 2 and the 2nd comparison circuit 3. When the value of a printing dot is 
beyond the 1st threshold and the value of a printing dot is beyond the 2nd threshold. It is what distinguishes the 
case where it is four in the case of being an isolated dot when 3 continuation dot has occurred. Whenever a 
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gradation value detects the printing dot beyond the 2nd threshold, 1 is outputted to the 1st counter 5 every. 
Whenever it detects that 3 continuation dot occurred. 1 is outputted to the 2nd counter 13 every, whenever it 
detects an isolated dot, 1 is outputted to the 3rd counter 7 every, and whenever it detects the printing dot whose 
gradation value' is beyohd the 1st threshold, actuation which outputs 1 to the 4th counter 8 every is performed. 
[0074] Whenever the distinction circuits 12-1 are outputted. the 1st counter 5 - the 4th counter 8 repeat the 
actuation counted up every, after receiving a start signal until it receives a signal, and the 1st counter 5 - the 4th 
counter 8 — and — if a signal is received — the enumerated data at that time — an arithmetic circuit 14 — 
passing — enumerated data — clearing — the following counting — actuation is stood by. 

[0075] If enumerated data are received from the 1st counter 5 - the 4th counter 8. an arithmetic circuit 14 Since it 
recognizes that the enumerated data concerned are the enumerated data about the printing dot of the image of C 
They are [ enumerated data / of the 1st counter 5 ] the enumerated data of c3 and the 4th counter 8 about the 
enumerated data of c2 and the 3rd counter 7 in the enumerated data of c1 and the 2nd counter 13 c4 It carries out 
and the consumption of C color toner at this time is calculated by the following formula. 

C color toner consumption =Kcx{k1xc3+k2x(c1-c2-c3)+k3xc2 + The amount of offset of a k4x(c4-c1)}+C color toner 

— (13) Here k1 The weighting coefficient and k2 to the pattern of an isolated dot The weighting coefficient and k3 
to the pattern of 2 continuation dot The weighting coefficient and k4 to the pattern of 3 continuation dot It is a 
weighting coefficient to the pattern of a mean value dot. 

[0076] Thus, although image formation of M is performed, the process of the image formation of Y is performed to 
the degree and the process of the image formation of K is further performed to it after the process of the image 
formation of C is completed next, an arithmetic circuit 14 calculates the toner consumption of M color, the toner 
consumption of Y color, and the toner consumption of K color by the following formula similarly also at the time of 
these image formation processes.' 
[0077] 

M color toner consumption =Kmx{k1xc3+k2x(c1-c2-c3)+k3xc2 + The amount of offset of a k4x(c4-c1 ))+M color 
toner — (14) Y color toner consumption =Kyx{k1 xc3+k2x(c1 -c2-c3)+k3xc2 + The amount of offset of a k4x(c4-c1)) 
+Y color toner — (15) K color toner consumption =Kkx{k1xc3+k2x(c1-c2-c3)+k3xc2 The amount of offset of a +k4x 
(c4-c1)l+K color toner — (16) [0078] The weighting coefficient [ as opposed to / as mentioned above / four 
patterns ] k1, k2, k3. and k4 A value and the coefficient Ky of the toner of each color, Km, Kc, and Kk Although a 
value can be calculated by experiment When 1 printing dot considers as 6 bit patterns and the 2nd threshold Vth 2= 
48 according to the experiment of this invention person, k1 =0.76 — (17) k2 =1.00 — (18) k3 =1.10 — (19) k4 =0.30 

— (20) Kc =9.20x10-6 — (21) Km =10.50x10-6 — (22) Ky =9.95x10-6 — (23) Kk =12.53x10-6 — (24) was obtained. 
When calculating (13) - (16) type using these values, it was checked that the toner consumption of each color can 
be calculated in the unit of mg. 

[0079] In addition, although the operation of the toner consumption of each color is performed for every formation 
process of one color image in the above example since the case where the electrostatic latent image of four colors 
of C, M, Y, and K was applied to the color laser beam printer of the type formed in one photo conductor by one laser 
beam was explained In applying to the so-called tandem type equipped with four sets of a photo conductor and a 
development counter of thing Although it is also possible to calculate toner consumption per one print, of course 
since what is necessary is Just to form this toner consumption detection equipment in the system of four image 
formation processes. C, M. Y, and K. respectively It is also possible to calculate toner consumption in an unit with 
proper Job unit or one-day unit etc. In that case, naturally it is necessary to change suitably the gestalt of the 
control signal notified to four counters and an arithmetic circuit 14 according to the unit which calculates toner 
consumption. 

[0080] In addition, the weighting coefficient [ as opposed to four patterns by the above-mentioned explanation ] k1, 
k2, and k3 and k4 Although the value shall use the same value A weighting coefficient [ as opposed to the pattern of 
an isolated dot by the color of a toner ] since a property changes with colors of a toner. The weighting coefficient 
to the pattern of 2 continuation dot. the weighting coefficient to the pattern of 3 continuation dot. and the weighting 
coefficient to the pattern of a mean value dot may be changed. 

[0081] About the method of utilization of the data of the consumption of the toner of each color for which it asked 
in the arithmetic circuit 14, it is the same in having mentioned above. 

[0082] Since it is above, according to this toner consumption detection equipment, the toner consumption of each 
color can be calculated with an easy configuration, and it is possible to apply to the thing using any pulse modulation 
methods moreover. 

[0083] A [experimental result], next the experimental result which this invention person performed are shown in 
drawing 5 . Drawing 5 is drawing showing the relation between the theoretical value of the toner consumption per 
sheet when printing 19 various images, such as an image containing both the graphic image and natural image 
containing many natural images, such as a landscape, geometric figures, etc.. and a graphic image, and the actual 
measurement of the amount of toners actually consumed at the time of a print. In addition, in this experiment, 1 
printing dots are 6 bit patterns, and are the 1st threshold Vth 1= 1 and the 2nd threshold Vth 2= 48. 
[0084] Here, the theoretical value of toner consumption is the consumption of the toner of each color for which it 
asked by (13) - (16) type using the value of above-mentioned (17) - (24). The consumption of M toner and drawing 
5 (c) show the consumption of C color toner, drawing 5 (d) shows the consumption of K color toner, a horizontal 
axis is a theoretical value per sheet, the axis of ordinate of ail is an actual measurement per sheet, and the 
consumption of Y color toner and drawing 5 (b) are [ units of drawing 5 (a) ] mg(s). Moreover, every point of the 
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image with which each which is plotted at the white round head or black rectangular head of drawing 5 (a) - (d) 
printed, respectively is shown, and 19 points are plotted by each of drawing 5 (a) - (d). Moreover, although the 
equation ''y=1. 0000x^0.0002" is indicated by drawing 5 (a), this is a linear equation shown in drawing 5 (a) when a 
horizontal axis Is set to' x and it sets an axis of ordinate to y. Moreover, although the publication =0.9831'' is 
shown in drawing 5 (a), this is a correlation coefficient when searching for the correlation of a theoretical value and 
an actual measurement about 19 points currently plotted. Drawing 5 (b) The same is said of - (d). 
[0085] Then, if drawing 5 (a) - (d) is seen, as for the correlation coefficient of a theoretical value and an actual 
measurement, it turns out about the toner of all colors that near and the point currently plotted are good on one 
straight line, and It has ridden 1. it is shown that this, i.e., a theoretical value, suits the actual measurement well — 
♦*** — it does not become others. 

[0086] Next, drawing 6 is shown for drawing 5 and a comparison. Drawing 6 is drawing showing the relation between 
the theoretical value of the toner consumption when printing the 19 same images, and the actual measurement of 
the amount of toners actually consumed at the time of a print with having printed by drawing 5 . Although it is ^ 
and the 1st threshold Vth 1=1 in 1 printing dot h6 bit pattern also in this experiment, it is made with the 2nd 
threshold Vth 2= 63. That is, in this experiment, the 2nd threshold is made with the maximum gradation value. In 
addition, the semantics of an equation and the semantics of a correlation coefficient are the same as drawing 5 . 
[0087] prawingjB (a) When - (d) Is seen, it turns out that there is a plot which is separated from the straight line, 
and that it is worse than what a correlation coefficient shows to drawing 5 . The above thing shows that it is useful 
to set the 2nd threshold to 48 with a gradation value, when 1 printing dots are 6 bit patterns. 
[0088] thus, the case where 1 printing dots are 6 bit patterns — the 2nd threshold Vth2 although the theoretical 
explanation about what it can be referred to as 48 with a gradation value, the pattern of a printing dot train can be 
divided into four patterns, an isolated dot, 2 continuation dot. 3 continijationdot. arid a mean value dot, and (9) ^* 
(12) type can detect toner consumption with a sufficient precision for is dramatically difficult — an outline — it is 
thought that the following can be said. 

[0089] When 1 printing dots are 6 bit patterns, as are mentioned above, and a gradation value shows 48 by P in 
drawing 7 , supporting the gradation value near [ with the longer laser luminescence time amount in the graph which 
shows the relation between laser luminescence time amount and toner consumption ] the point of inflection is 
checked. And when it is going to set up a threshold, adopting the point of inflection of a graph or the value of the 
near generally in many cases is known well. Moreover, the printing dot of the gradation value of P or more points 
can be considered that the amount of toners consumed is equivalent so that clearly also from the property of the 
continuous line of drawin g 7 . From the above thing, when 1 printing dots are 6 bit patterns, it is considered that 
there is validity to set the 2nd threshold to 48 with a gradation value. 

[0090] However, it is desirable to distinguish the case of an isolated dot. the case of 2 continuation dot. and the 
case of 3 continuation dot for the reason mentioned above, even if a value is a printing dot beyond the 2nd 
threshold. From this, there is validity of a value dividing into three patterns, an isolated dot. 2 continuation dot, and 
3 continuation dot, about the printing dot beyond the 2nd threshold. 

[0091] As mentioned above, from the property of the continuous line of drawing 7 . although it is possible that the 
amount of toners in which a value is consumed about the printing dot beyond the 2nd threshold is equivalent, since 
it cannot say, that a value is such about the printing dot of under the 2nd threshold must carry out another handling. 
This is a mean value dot. 

[0092] By the way, although what Is shown with the dashed line of drawing 7 connects the ends of the property 
shown as a continuous line and it is the case where the property of laser luminescence time amount and toner 
consumption is linearity, the toner consumption of a mean value dot with a small value is smaller than the case of a 
linearity property, and the toner consumption of a mean value dot with a large value will become [ many ] from the 
case of a linearity property. If the average of the value of a mean value dot is taken when are seen about the value 
of each printing dot from this and many printing dots are seen as a whole like an one image unit although the value 
of a printing dot and the relation of toner consumption are nonlinear to be sure, it will be expected whether the 
average is settled in a certain specific value. Then, the printing dot which a value is beyond the 1st threshold and is 
under the 2nd threshold is considered that there is validity of treating in all together as a mean value dot. 
[0093] As mentioned above, when 1 printing dots are 6 bit patterns, this invention person from the above thing as 
the 1st threshold Vth 1= 1 and the 2nd threshold Vth 2= 48 A printing dot train to four kinds, an isolated dot 2 
continuation dot, 3 continuation dot. and a mean value dot, a pattern part opium poppy. The number of an isolated 
dot. the count of generating of 2 continuation dot, the count of generating of 3 continuation dot. When counting of 
the number of an isolated dot tended to be carried out. (9) - (12) type tended to detect the toner consumption of 
each color based on those enumerated data and it asked for the weighting coefficient to each pattern, and the 
coefficient of the toner of each color by experiment, the result as shown in drayving 5 was obtained. 
[0094] Since it is above, according to this toner consumption detection equipment, the consumption of the toner of 
each color can be calculated with a sufficient precision with an easy configuration, and, moreover, it can apply also 
to the equipment using the thing of a hybrid configuration, or the equipment which performs pulse modulation by 
other methods also at the equipment which uses Pulse Amplitude Modulation also for equipment using PWM as a 
pulse modulation method. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] While explaining the 1st toner consumption detection method concerning this invention, it is drawing for 
explaining actuation of the dot array pattern distinction circuit 4 of the toner consumption detection equipment 1 
shown in drawing 2 . 

[Drawing 2] It is drawing showing 1 operation gestalt of the toner consumption detection equipment which detects 
toner consumption by the 1st toner consumption detection method. 

[Drawin g 3] While explaining the 2nd toner consumption detection method concerning this invention, it is drawing for 
explaining actuation of the dot array pattern distinction circuit 12 of the toner consumption detection equipment 11 
shown in drawing 4 « . 

[Drawing 4] It is drawing showing 1 operation gestalt of the toner consumption detection equipment which detects 
toner consumption by the 2nd toner consumption detection method. 
[Drawing 5] It is drawing showing an experimental result. 
[Drawing 6] It is drawing showing other experimental results. 

[P.ri^yyiC!£..7l drawing showing the outline of the relation between the laser luminescence time amount when 
printing only the printing dot of a piece, and the amount of toners consumed by the printed dot 
[Description of Notations] 

1 [ — A dot array pattern distinction circuit 5 / — The 1st counter, 6 / — The 2nd counter, 7 / — The 3rd 
counter. 8 / — The 4th counter. 9 / — An arithmetic circuit, 10 / — A pulse modulation circuit, 11 / — Toner 
consumption detection equipment, 12 / — A dot array pattern distinction circuit, 13 / — The 2nd counter, 14 / — 
Arithmetic circuit ] — Toner consumption detection equipment. 2 — The 1st comparison circuit. 3 — The 2nd 
comparison circuit. 4 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
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2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
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